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Why SPARTAN training is 



9t Offers these Pronounced advantages 


New Planes 


Spartan Training 
planes, powered only 
WSjHSSi nine-cylinder, 

radial, air-cooled mo- 
tors, are used exclus- 
ively in the Spartan School of 
Aeronautics. Planes and motors 
are inspected regularly by Govern- 
ment-licensed mechanics. 


Accommodations 

from the school office 

cost by the Spartan 
school. Individual furnished rooms, 
recreational and reading room, hot 
and cold baths, parking space for 
cars, meals at the airport restaurant. 
An ideal arrangement at low cost. 


Factory Facilities 


8kj| Students at the Spar- 
5 gg3 tan School of Aero- 
SgSJj nautics have access to 
gjM the Spartan factory 
“““ for theoretical infor- 
>n of importance to the prog- 
>f their actual flying. In the 
y, students may study aero- 
mics and airplane structure 


Army Instructors 


n holding trans- 
port pilot [the highest 
grade] government licenses, chosen 
because of desirable Army back- 
groundand ability to impart knowl- 
edge to others. 


A Great Airport 

Tulsa’s 400-acre mu- 

Spartan School train- 
ing field. It has been 
laid out in accordance 
with modem, accepted airport re- 
quirements and is recognized as one 
of America’s foremost municipal 



Aviation Center 

Four airports and a 
■ government meteorol- 
q ogy station are factors 
involved in Tulsa’s im- 
J portance as an aviation 
center.From theMunicipal Airport 
alone the air mail and three estab- 
lished passenger carrying lines, one 
using tri-motor Ford planes, operate 
to various points in the Southwest. 


Write for full particulars. 


SP4RTRN SCHWL vf tfERVNflVTICS 

Municipal Airport .. Tulsa, Oklahoma 
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The stamp of approval 



This map shows where Bowser equipment is already 
utilized for speeding up airplane service — for obvi- 
ating ground hazards — for accuracy in fueling. It 
is quite obvious that the industry has given its un- 
qualified approval to the Bowser system, for these 
installations have been made since June, 1928. 

The Bowser way is to fuel planes direct from storage. 
A centrally located pit on the flying field houses an 
"Xacto” Meter and a fifty-foot hose for gasoline. 
There is a switch in the pit, controlling the opera- 
tion of an electric motor in the hangar. Throw the 
switch and from then on you can deliver to any plane 


as many gallons of fuel as your storage tank holds, 
all in one continuous stream. 

The gasoline is measured by an "Xacto” Meter so 
that deliveries may be accurately recorded. Air and 
water service can be handled in the same manner, 
from a central pit on the field. 

The Bowser aircraft fueling system will deliver 20 
gallons of gasoline per minute, which means that 
faster service can be given on a Bowser-equipped 
field than in any other way. 

With speed as the keynote in aviation, your field 
should have the Bowser system. Write for details. 


S. F. BOWSER & CO., INC. 



g GffiSfc Aircraft Fueling Systems 




AVIATION 




1302 


AVIATION 
April 20, 1929 



THANK 


AVIATION 


AVIATION 
April 20, 1929 


1303 



Boeing Mail-Cargo Plane (Model 93) 

The speediest, heavy payload, commercial single-engined plane on she market 


Boeing Announces: 

The new mail-cargo plane that 
3 % million miles of flying developed 

D esigned from experience gained flying 7,000 miles daily over 
"the longest airplane laboratory in the world” Model 95 proves 
itself in the forefront among mail-express-cargo planes by virtue 
of SPEED, HEAVY PAY LOAD, (1610 pounds), QUICK TAKE-OFF, LOW 
LANDING SPEED, ECONOMICAL OPERATION. 

Other conspicuous advantages of this outstanding plane include: 
Operation equally well at sea level or 12,000 feet; at sub-zero or 
tropical temperatures; minimizes night flying difficulties; has rapid 
servicing features; added comfort and safety and visibility for the 
pilot; location of four mail-express compartments to obtain the 
maximum loading with rapid handling of pay load. 

These are but a few of the advantages this new model offers 
operators seeking a dependable, economical, revenue producing 
cargo plane, which will be "on the job” every day. 

Due to its superior performance over any other large capacity 
high speed carrier, Model 95 has been placed on the trans-conti- 
nental air mail route, a merited indorsement. 

OFFERED FOR IMMEDIATE DELIVERY 

Boeing Airplane Company 

Division of United Aircraft and Transport Corporation 

Seattle, Washington 




SPECIFICATIONS: 

PERFORMANCE 
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MOHAWK 

“Redskin” 



MOHAWK, first to design and build the famous cantilever 
low-wing type monoplane in America, has spent hundreds 
of thousands of dollars in developing this exceptionally air- 
worthy type of plane to its present state of efficiency and 
reliability. 

The MOHAWK “REDSKIN” and “SPUR-WING” are 
outstanding achievements in aeronautical engineering. 
They combine safety, dependability and economy with com- 
fort. Remarkably quick take-offs from small fields, han- 
dling ease in the air, exceptional landing controllability and 
maximum visibility are distinctive characteristics of these 
modern type planes. 


MOHAWK AIRCRAFT CORPORATION 
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AIRCRAFT 

\ “Spur -wing” 



The “REDSKIN” and “SPUR-WING,” like the 
“PINTO,” first of the famous MOHAWK Planes, are 
moderately priced. They are built on an efficient quantity 
production schedule, which materially lessens the pro- 
duction costs and allows them to be sold at proportionately 
lower prices. 

Valuable territories are still available for reputable dis- 
tributors and dealers. The MOHAWK Sales Franchise 
offers a profitable return. Complete information about 
the MOHAWK Line, including specifications and perform- 
ance data, will be sent upon request. Wire or write for it 
today. 


2613 Delaware St. S. E., MINNEAPOLIS, MINN., U. S.A. 
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A Vital Member 

of the Ground Crew 


T HIS man supplies 
protection that no 
safety device or 
skilled mechanic can pro- 
vide. He is an expert in 
aviation insurance. 

As an agent of the Liver- 
pool 6? London 6# Globe, 
he extends the greatest 
security you can find, 
backed by the world-wide 
record of this company and 
its casualty affiliations. 
And he offers the greatest 
knowledge available in avi- 

through the efficient service 
of Barber S’ Baldwin, Inc., 
the oldest established 
underwriters of aviation 

Find out about the com- 
plete protection now of- 
fered you in one policy. 
Consult your local agent 

writing agents. Barber 6? 
Baldwin, Inc., Chanin 
Bldg., New York City. 


Complete 

Aviation 

Coverage 

Policy 

Accidental Damage 
Fire 

Tornado, Cyclone 
and Windstorm 
Theft, Robbery 
and Pilferage 
Public Liability 
Passenger Liability 
Property Damage 

Personal Accident 
Compensation and 
Employers’ Liability 
Airport and 
Air-Meet Liability 

Other forme of corerage 
Specially Constructed. 



The National Institution With a 
World-Wide Background 
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WYMAN-CCRDCN 

CRANKSHAFTS 


IN THE FOREMOST 
AVIATION MOTORS 
SINCE THE 
BEGINNING OE THE 
INDGSTRV 



1308 


AVIATION 
Afrit 20, 1929 



FINEST 
Oil 


The OIL 

EVERLASTING 

This remarkable new aviation oil 
has been on the market but a few 
months, yet it has jumped into 
instant popularity with all those in 
aviation having to do with lubri- 
cation. 

It possesses the following neces- 
sary characteristics : 

1. High resistance to oxidation 

2. Low carbon and gum-forming 
qualities 

3. Low pour tests 

4. Minimum change of body 
under extremes of temperatures 

It is approved by leading aircraft 
builders. 

In justice to your motor — your 
company and your passengers — 
you should use GULFPRIDE. 

In sealed tins only. 

Let us send you Free sample vial 
on request. 

Gulf Refining Company 
Pittsburgh, Pa. 


America’s 

aviation 
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attests these facts by its use of 


HEAT- SHAPED 


When the Air Mail Division, U. S. Post Office 
Department, inaugurated the Air Mail Service, 
PEDR1CKS were chosen as piston ring equipment. 
The use of PEDR1CKS by the Government-operated 
air lines was continued right up to the time when 
private contractors took over the service. Now 
many of the privately operated lines have stand- 
ardized on PEDRICKS. 

This record of long-continued service in Air 
Mail planes surely demonstrates the dependability 
of PEDRICKS to an extent that no single flight, 
however famed, could prove. PEDRICKS hold com- 
pression and prevent oil pumping [spark plug foul- 
ing] — and continue to do so indefinitely. 


USAiitMail 
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No Modern Pilot’s Training Is Complete 
Without Instruction in a Closed Cabin Plane 

The present wide-spread use of the closed cabin plane and 
the differences in flying this type and the open cockpit 
model, make it necessary that the modern pilot be able to 
fly both types. 

The Curtiss OX-5 Robin is the only OX-5 powered cabin 
plane combining great ease of control, extreme maneuver- 
ability, clear vision, slow landing speed, and economical 
fuel consumption. It is this exclusive performance that 
makes the Robin the ideal closed cabin training plane. 

Instruction in the Robin is included in the flying training 
given at Curtiss Flying Schools and others whose methods 
are modern and whose equipment is up-to-date. 

W rite for information and a copy of the booklet on our 
Flying School Course 


CURTISS FLYING SERVICE, Inc. 


New York Office 
GARDEN CITY, Long Island 

“—Worlds Oldest Flying Organisation’' 
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‘‘—World’s Oldest 
Flying Organisation” 


This means that there will be 25 fully equipped service stations 
giving expert mechanical service on every plane, engine or part made 
or sold under the Curtiss name. 

Its also means that there will be 25 flying schools where prospective 
pilots learn to fly under experienced instructors, using the most modern 
equipment available. 

Thus is established — under the auspices of the finest and most 
highly organized flying service in the world — a nation-wide chain of 
aviation service stations, schools and centers where the public can follow 
the modern urge to fly. 


CURTISS FLYING SERVICE, Inc. 

New York Office — GARDEN CITY — Long Island 

Sole Sales Agents for 

CURTISS AEROPLANE AND MOTOR CO., INCORPORATED 
SIKORSKY AVIATION CORPORATION IRELAND AIRCRAFT, INCORPORATED 


THANK TOD tor mentioning 
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Color — rightly handled — will 
increase the visibility of your 
plane. Consult Sherwin-Williams 
Color Specialists. They will help 
you plan color combinations that 
will actually make your plane 
more readily seen at a distance. 
Moreover, a pleasing color effect 
is now a strong factor in selling 
planes — sometimes surpassing in 
importance even a superior fea- 
ture of the ship’s construction. 
Sherwin-Williams Aero Lacquer 
Enamels are clear, brilliant in 
color, and non-fading. They are 
unrivalled for producing the 
beautiful and distinct effects 
wanted on planes today. 

These Aero 
Finishes are 
leaders in 
quality as 
well. Promi- 


nent manufacturers are adopting 
the complete line — including 
protective coatings, primers, 
varnishes, and dope, as well as 
Aero Lacquers. They find these 
finishes are far superior in last- 
ing protection to the plane, in 
easy working qualities and econ- 
omy in the shop. 

Write us for a copy of the 
Sherwin-Williams Airplane 
Finish Color Card. Fill out this 
coupon for further valuable' in- 
formation. 

THE SHERWIN-WILLIAMS CO. 

Cleveland, Ohio 

Largest Paint and Varnish Makars in the World 



Sherwin-Williams 

ASM FINISHES 


iHERWIN-WILLIAMS Cl 
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Endurance Test 

\ T 7H AT did I tell you, Bill? That bird with -TP- will 
' V make it. The other fellow — not so good. I can’t see 
why anyone wants to take a chance on a cheap oil when he 
knows for sure that -TP- will deliver.” 

-TP- Aero Motor Lubricating Oils are new — the latest de- 
velopment in scientific lubrication. They have been tested 
and approved by leading manufacturers of airplane engines 
and by many leading pilots. They are straight-run oils, not 
blended or compounded, produced from pure, paraffine-base 
crude by a process for which patents are pending. 

This process has marked advantages over other methods. 
It removes all the paraffine wax, while preserving all the 
lubricating bodies in the crude. Elimination of the wax is 
responsible for its low cold test. 

In terms of performance this means uniform viscosity at all 
working temperatures, minimum carbon deposit and ignition 
trouble from fouled spark plugs, easy cold priming, immediate 
oil pressure, perfect lubrication winter and summer, on the 
ground or at high altitudes— a maximum of safe flying hours. 

A handsome, practical Pilot’s Log Book sent free on request. 
Please use the coupon. 


eral-oil lubricant. Free flowing-will not TEXAS PACIFIC COAL AND OIL COMPANY 

carbonize. Send 50c for I-pint trial can. FORT WORTH, TEXAS 

New York St. Louis Los Angeles 



•TBAero Motor Lubricating Oil 

Texas Pacific Coal and Oil Company, Fort Worth, Texas 

Please send me, without obligation, your Pilot’s Log Book. 


Your Oil Dealer’s Na 


THANK YOU /or 
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PEOPLE and a DOG 

//i ffic nearest approach i/ef 
to the fhprp w/rp. 


power. Weighing HSOpounc 
carry a load of passengers, ba 
weight. Phenomenally few fuei 


Is, the 32 BULLET will easily 
ggage and fuel equal to its own 
I consumption is made possible by 
ight. The low wing 32 BULLET 
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SCI INTI LLA 

Aircraft Magnetos 



Are Selected Because of Their 
Dependability — Simplicity — Accessibility 


Scintilla Aircrajt Magnetos are 
on Aircrajt Engint 


AMERICAN CIRRUS 
ENGINES, INC. 
AXELSON MACHINE 
COMPANY 

BROWNBACK MOTOR 


Standard Equipment 
i Built by 
LYCOMING MFG. CO. 


AIRCRAFT C( 


R PRODUCia, in. 
SZEKELY AIRCRAFT 
THE AIRCRAFT ENGINE 
TIPS & SMITH. INC. 
VELIE MOTORS CORP. 
WARNER AIRCRAFT 
WRIGHT AERONAUT!* 


The majority of modern American Aeronautical En- 
gines are equipped with Scintilla Aircrajt Magnetos 



SCINTILLA MAGNETO CO. Inc 

SIDNEY ~ NEW YORK i 

Contractors to the U.S.Atmy and Navy 
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ROBERTSON 


has been an authority on hangars 
since war days 



W E PLACE at your com- 
mand one of the world’s 
most complete funds of knowl- 
edge about hangars and their 
construction. 

Robertson engineers have been 
taking part in hangar construc- 
tion since the beginnings of 
modern commercial aviation. 
They have been all over the 
world, learning invaluable les- 
sons, witnessing and often par- 
ticipating in most of the notable 
experiments that have been 
made in methods of building 
and equipping hangars. They 
know, from actual experience, 
the things that will work, and 
the things that won’t. 

Such knowledge and experience 
in a field where there is still so 
much guess work and inexperi- 
ence is invaluable. 


AMERICA 

ENGLAND 

SPAIN 

INDIA 

EGYPT 

GREECE 

CHILE 

HAWAII -PANAMA 
PHILIPPINES etc. 


These engineers have been able 
to apply to hangars a material 
that is much less costly than 
heavy construction ... yet which 
will last three or four times as 
well as materials like unpro- 
tected metal. They have worked 
out definite methods for day- 
lighting hangars so that even 
delicate motor repairs can be 
done efficiently indoors. They 
have established systems of ven- 
tilation that remove poisonous 
exhaust gases from hangars. 

As a result of this knowledge, 
Robertson has become head- 
quarters for hangar informa- 
tion. We are glad to have you 
consult Robertson engineers 
about any problem your airport 
may present. It will cost noth- 
ing and will not obligate you. 
H. H. ROBERTSON CO., PITTSBURGH 


ROBERTSON 


Send for this 
Booklet on Hangars 

The Robertson engineers have 

ing materials, general information 
regarding justifiable costs, and illus. 
trations of many types of hangars. 
It is a clear statement of the world’s 
last 12 years of experience with 

anyone planning a hangar. It will 


ROBERTSON 

"iJaAifa, ixpmetvct, 

THANK YOU /or mentioning AVIATION 
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R Speed or Regularity 

AILROADS many years ago reached what seems 
to be the limit of speed from the practical operat- 
ing standpoint. With ocean travel there is an absolute 
definite limit beyond which any increase in speed is only 
achieved by a tremendous increase in cost. The airplane 
alone has not yet reached the point where increased speed 
is practically impossible. In fact there are almost limit- 
less possibilities of increased speed with little increase 
in danger, especially when we consider that profit is 
determined, not by the hours flown but by the miles cov- 
ered during the hour. 

It would seem then that next to safety the only objec- 
tive of an airline operator should be the achievement of 
greater speed. This is essentially true, but on the other 
hand, the operator must be sure that his schedule is 
such as to allow for the minor delays which necessarily 
must arise. A reasonable percentage of the increase in 
the speed which is being obtained with modern planes 
should be reserved for making up lost time, for bucking 
head winds, and for throttling the engine under normal 
conditions. 

With the increasing network of airlines it is becom- 
ing more important to keep up to schedules in order to 
make connections. Airplanes excel every other vehicle 
in speed, but they still lag in the regularity of their 
scheduled operations. In spite of the temptation to the 
contrary it would seem inadvisable to increase the speed 
of the schedules at a proportionate rate with the increase 
of the speed of the planes. 

// 


T Higli Speed 

HE high speed record for land travel of over 230 
m.p.h. which was established by Major Segrave at 
Daytona was made possible through the research work 
done for aeronautical purposes. Both the streamlining of 
the automobile and the light weight power produced by 
the Napier engine are the results of aeronautical research 
experimentation. Aviation has thus begun to repay in 
part some of the debt it owes to the automobile, and 
those who have engineered automobile engines. Accord- 


ing to the rabid advocates of high speed automobiles a 
system of super highways will allow automobiles of the 
future to travel at average speeds of 120 m.p.h. This 
would certainly be more exciting than traveling at that 
speed in an airplane. 


// 


C Pooling Patents 

OMMERCIAL manufacturers of airplanes have 
not bothered much about patents. The truth is, that 
up until last year, there have not been enough commercial 
planes to make it worth while for the owners of patents 
to do any suing. Commercial manufacturers have thus 
been lulled into the belief that no one would bother them 
about patents and most of them do not know what 
patents, if any, they are infringing. 

Among the suppliers to the Government, the situation 
was different and, to avoid disastrous patent litigation, 
during the War, patents were pooled under an associa- 
tion called the Manufacturers’ Aircraft Association. 

Since the War, the Association has continued to func- 
tion and, on the whole, the patent situation has worked 
out more satisfactorily than in most new industries. The 
general manager of the Association has been S. S. Brad- 
ley, and it is due largely to his quiet diplomacy that mat- 
ters have run so smoothly. Recently, the cross-license 
agreement has been revised, and under its new form, the 
license cost per plane has been lowered and put on a 
sliding scale. The agreement pooling, as it does, some 
three hundred of the most important patents, frees the 
members from fear of suits for infringement. It also 
makes a provision for the mutual use of new patents at a 
price to be set by a board of arbitration. If manufac- 
turers of commercial planes are to avail themselves of the 
inventions of others and avoid disastrous patent suits, 
they must become part of some such association. There 
is nothing mandatory about joining the Manufacturers’ 
Aircraft Association, but the Association has done fine 
work for military manufacturers and it is probable that 
the commercial manufacturers will find it expedient to 
join the Association. 
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the Detroit Show 

FROM 



T HE SECOND ANNUAL All American Aircraft 
show was particularly valuable from an engineer- 
ing standpoint, in that it afforded an opportunity to 
study more than one hundred airplane designs as well 
as the details of a large number of engines and acces- 
sories. Such a representation comes as nearly as pos- 
sible to presenting an accurate picture of the status 
of aeronautical engineering. 

Development in aircraft design, like other forms of 
progress, is a process of evolution. It is always pos- 
sible, however, when a large number of airplanes are 
displayed, to note general design tendencies and to 
visualize the airplane of the future. 

A comparison with the first All American Aircraft 
show, held a year ago in the same city, shows a greater 
proportion of airplanes of proven commercial value. 
It is interesting to note, however, that several of the 


The importance of aerodynamic cleanness in obtaining 
increased performance is being realized where, a year 
ago, engineers would invariably increase power to gain 
the same end. Many creditable attempts have been 


designs then regarded as speculative, have taken their 
place among the accepted types. 

An attempt to simplify designs and mechanism with 
the ultimate idea of high quantity production was ob- 
servable on one side and several of the features which 
cause production “bottle necks" have been eliminated. 
On the other hand, there were a number of designs in 
which aerodynamic efficiency was considered before pro- 
duction possibilities. 

In almost all of the last mentioned cases, how- 
ever, it is probable that production methods will be 
improved and volume increased to the point where 
manufacturing costs on highly efficient designs will not be 
prohibitive when a large number of units are to be built. 


made to reduce parasite drag and interference effects 
on the new models exhibited at Detroit. 

One of the most significant steps in this direction is 
the adaptation of the N.A.C.A. low drag radial engine 
cowling to airplanes and four of these were exhibited 
at the show. Increases of top speed from seven to ten 
m.p.h. and even greater were reported by the manu- 
facturers whose planes embodied this principle. In 
most cases the cowling was made in halves, hinged to- 
gether in such a manner that it could be removed with- 
out taking off the propeller. The cowlings exhibited 
varied widely in interior design. An interesting and 
useful modification of the cowling was found on the 
Pitcairn PA-6 biplane. This consists of a telescoped 
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a Technical Angle 



section at the rear arranged to slide longitudinally and 
change the size of the annular opening between fuselage 
and cowling. The sliding section may be moved to any de- 
sired position and is held in place by several bolts with 
wing nuts. 

This arrangement was adapted by the Pitcairn com- 
pany to provide adequate cooling for warm weather 
operation. An additional step in this direction would 
be provision of a means for controlling the device from 
the pilot’s cockpit. 

Another efficient cowling installation was found on 



the “Cabinaire" biplane, exhibited by the Paramount 
Aircraft Corp. In appearance this plane is par- 
ticularly well adapted to the cowling installation. This 
together with the special finishing process developed 
by the company, produced one of the most attractive 
exhibits of the show. The cowling was so blended into 
the lines of the fuselage that it greatly improved the 
appearance of the plane and removed the machinery 
look that so obtrudes itself on the eye in the average 
radial engined plane. 



Tapered wings are coming into more general use and 
more originality is being shown in the development and 
choice of wing sections. Judging from the planes ex- 
hibited at Detroit, cantilever wing types are becoming 
popular and thicker wing sections are being used, pro- 
viding greater spar depth and structural strength. 

Although wood is still the predominating structural 
material in airplane wings, several of the new planes 
at the show had metal wing structures and two made 
use of both steel and aluminum alloy. Another craft 
utilized fibre in the structure of the wing. These will 
be described in greater detail later. Several combination 
wood and metal wing structure also were employed. 

For manufacturers using spruce as structural material 
in wings, an interesting and efficient arrangement has 
been worked out by the Posey Manufacturing Company. 
By this arrangement the Posey Company contracts with 
the airplane manufacturer to furnish complete sets of 
spars, ribs or both, finished to the specifications of the 
aircraft manufacturer and ready for assembly. This 
eliminates not only waste of raw material but uncertainty 
regarding the proportion of suitable airplane spruce in 
any given shipment, which is sometimes widely variable. 
A number of leading manufacturers are taking ad- 
vantage of this service. Several of the finished products 
were exhibited at the Hotel Statler in Detroit during 
the show. 

An interesting metal wing structure was noted in the 
PT-6 cabin biplane developed and exhibited by the Cun- 
ningham-Hall Aircraft Corporation, of Rochester, N. V. 
This plane is one of the type having upper wings mounted 
flush with the top of fuselage, has a gross weight of 
4,000 lb. and is powered by the 300-hp. Wright J-6 en- 
gine. Wing ribs are of Warren truss type of f in. O.D. 
.028 in. wall duralumin tubing, heat treated, with special 
riveted joints. The upper wing beams are of one truss 
type, comprising upper and lower longitudinals of 1J in. 
.O.D by .049 in. wall chrome molybdenum steel tubing, 
heat treated to 125,000 lb. per sq.in. The upper longi- 
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tudinal is reinforced for a considerable distance at the 
outer support by a lf-in. O.D. .058 in. wall chrome 
molybdenum steel tubing likewise heat treated. The 
longitudinals are spaced by double vertical and diagonal 
members. These members are bolted to the longitudinals 
by 5/16 in. bolts and 7/16 in. spacer tubes. Drag trusses 
in the planes of both upper and lower longitudinals are 
used and compression struts are | in. .057 in. wall 
heat treated duralumin tube Warren tnisses. Aileron 


Among the interesting new designs seen at Detroit 
was the Eaglerock ‘‘Bullet,” developed by the Alex- 
ander Aircraft Corp. The Bullet is a four place, low 
wing, full cantilever cabin monoplane with landing gear 



hinges are located at compression strut points and ailerons 
structures arc of No. 1025 carbon steel. 

An unusual production feature is found in the fuse- 
lage construction of this airplane. Longerons are squared 
at the joints by means of a punch press, thereby avoid- 
ing the usual curved bevel joints of the abutting members 
and greatly facilitating production. The PT-6 will be 
described in greater detail in an early issue of Aviation. 

The second example of duralumin and steel wing 
structure was that of the Cirrus powered British Black- 
bum “Bluebird,” biplane which is soon to be produced 
in this country. This construction consists essentially 
of steel spars and duralumin ribs and fairing. Rivets 
and bolts are used throughout and there are no welds 
in the primary structure. This is also true of the fuse- 
lage structure, which is steel tubing with duralumin 
fairing members. 

A duralumin wing structure is embodied in the de- 
sign of the LeBlond powered Barling NB-3 low wing 
monoplane, developed by the Nicholas Beazley Airplane 
Co. This structure consists mainly of a large duralumin 
box member. Dihedral wing tips is another feature 
of this interesting design. Several planes having stamped 
aluminum alloy ribs with wooden spars also were 
exhibited. 



retractable in flight, and is powered with a 100 hp. 
Kinner K-5 engine. The plane has a wing span of 38 
ft. 7 in., an overall length of 21 ft. 7 in., a weight 
empty of 1150 lb. and a gross weight of 2250 lb. It 
is also available with the 165-hp. Wright J-6, engine. 

The Eaglerock Bullet represents a step in the direc- 
tion of the "flying wing” type of craft which is now 
being developed abroad. The wing consists of three 
units, i.e., two panels and a center section. Contrary 
to conventional practice, most of the important loads arc 
borne by the steel tube center section of the wing. The 
fuselage carries engine and tail loads and provides a 
streamlined housing for the passengers. All wood box 
spars and ribs having fibre in shear only are employed 
in the wing panel structure. 

A specially derived airfoil section is used and a long 
elliptical taper reduces induced drag. 
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The landing gear mechanism is simple and consists 
essentially of a drum and cables that draw the wheels up 
into streamlined compartments in the under side of the 
fuselage. By releasing a trigger the landing gear can 
be dropped into position, falling by gravity. It is 
kept in landing position by a double safety lock. A 
hand wheel mounted on the front wing beam is used to 
retract the landing gear. 

The tail skid is a five leaf spring with an easily 
detatchable hardened steel shoe. The entire assembly 
is pivoted to the fuselage and can be removed easily when 
necessary. The rudder axis is set in such a position as 
to be vertical when the plane is taxiing on the ground 
or is a stall. Entrance doors are set in the fuselage at 
such an angle as to be horizontal when the plane is on 
the ground. The stabilizer is adjustable by a triple 

A nother interesting design which made its first ap- 
. pearance at the Detroit Show was the “Ranger” ex- 
hibited by the Mohawk Aircraft Corp. The Ranger 
is a three place, low wing, cabin monoplane of the full 
cantilever type. It is powered by two four cylinder 
in line air cooled “Rover” engines mounted in housings 


streamlined into the upper surfaces of the 4J-ft. center 
section panels. These structures are built up of welded 
steel tubing, the longitudinals of the forward spars 
being 2 in. by .085 stock. The welded steel tube engine 
mounting is attached to the wing structure by six bolts 
and four bolts are employed to mount each inverted en- 
gine. Gasoline and oil tanks are located in the stream- 
lined engine housings. Use of other power plants is 
made possible by the detatchable engine mounting. 

The Ranger has a wing span of 44 ft., a length of 26 
ft., a gross weight of 2,000 lb. and a useful load of 600 
lb. The tapered wing is of the internally braced full can- 
tilever type. A split type landing gear and a tail wheel 
are provided and both fin and stabilizer are adjustable 
in flight. 

Cabin biplanes having upper wings supported on 
struts above the fuselage were fewer than at the Chicago 
Show but one new craft of this type was exhibited bv 
the Knoll Aircraft Corp. The Knoll KN-1 has a wing 
span of 33 ft. 6 in., an overall length of 23 ft. 3 in., 
a gross weight of 3,050 lb. and a capacity of six per- 
sons. It is powered by a Wright Whirlwind J-5 engine 
but also will be available with the 300-hp. J-6 power 
plant. 

The KN-1 has a conventional fuselage structure and 
a wooden, wing with plywood covering. An innovation 
is found in the methods of mounting engine instruments 
and controls. The engine instruments are placed on 
two small panels which are attached to the rear member 
of the engine mounting. Controls for the power plant 
also are attached to the mounting, which is of the four 
point type and hinges to the fuselage in such a manner 
as to swing outward when repairs or adjustments are 
to be made to the engine. When engine and mounting 
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arc in position the two instrument panels fit into cut 
outs in the instrument board which is mounted in the 
control compartment and contains the flight instru- 
ments. The control handles pass through a cut in 
the fire wall and are in the center of the space below 
the instrument board when the engine mounting is in 
position. By this arrangement it is possible ft) connect 
all engine instruments and controls before the engine 
is placed in the plane and much time is saved in chang- 
ing engines. 

That tail wheels are increasing in popularity was 
clearly shown at the exposition and a number of manu- 
facturers who offer brakes as optional equipment are 
also offering tail wheels with the brakes. A novel tail 
roller of almost spherical shape was installed on the 
"Carbinaire" plane at the show. Screw type adjustable 
stabilizers are becoming more common and many are 
actuated by cables or combinations of cables and push 
pull tubes. 

A combination skid and tail wheel was shown on 
the Fairchild 71, the skid being of the large broad 
shoe type with a small steel wheel mounted on the skid 
shoe in such a way that the plane can be easily rolled 
about in concrete floored hangars without the use of 
a dolly. 

Several original production practices are employed in 
the manufacture of the biplane exhibited by Fleet Air- 
craft Inc., one of the most interesting being the use of 
Parker-Kalon sheet metal screws to attach the fabric 
to the stamped duralumin, ribs. 

R efinement that will place aircraft in the same field 
as automobiles so far as public acceptance is 
concerned was evident in a few of the planes exhibited. 
The new Verville Air Coach, particularly, has been 
nicely cleaned up and has no bracing members to mar 
cabin lines or vision from windows. This plane is 
well streamlined even to the degree of carrying the 
fuselage lines back into the lower portion of the rudder, 
and is finished as tastefully and expertly as the finest 
automobile. 

That some order may materialize from the chaos of 
color schemes, which have heretofore been tried on 
various planes, was indicated by the Berry Brothers 
display with colored pictures of many popular airplanes. 
One of the planes in the exhibit of the Hamilton Com- 
pany had a Simonizcd exterior finish. 

An innovation in landing lights was shown by the 



Fairchild Company and consists of an asbestos lined 
compartment built into the leading edge of the wing 
with a window of glass curved to conform with the 
leading edge. The light is mounted with a reflector only, 
the combination used being such that there is no need 
of a lens. The result is a perfectly streamlined and 
well protected landing light which should prove to be 
an efficient unit. 

A steady trend toward the monoplane in new designs 
is indicated by the showing of two more monoplanes than 
biplanes this year whereas there were considerably more 
biplanes than monoplanes shown last year. The latest 
designs bear out the belief of engineers that there will 
always be a field for both the monoplane and the biplane 
with the future trend probably indicated by the large 
number of light sport and training planes of biplane 
type, while the transports are monoplanes. The steps 
being taken by designers are further indicated in the 
presence at the show of seven folding wing airplanes, 
six low wing planes, three center wing planes and fifteen 
planes with wings of cantilever construction without 
any external bracing. 

The open plane led the closed in number of designs 
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exhibited. Despite the great opportunity for seaplanes 
and flying boats, there were less amphibians and sea- 
planes shown this year than last. This may have been 
due, however, to the limited space, as at least two water 
craft were in the Detroit River during the show and 
could have been exhibited if space permitted. The East- 
man Flying Boat appears to be a marked improvement 
over last year's model. 

Of the light tri-engined class, the Kreutzer Air Coach, 
powered with three LeBlond engines, was the only repre- 
sentative. It is probable, however, that there will be 
more light multi engined planes in the future. 

A considerable shift is evident in the seating capacity 
of the planes shown. This is particularly noticeable 
because of the fact that three times as many two place 
planes were shown this year than in 1928. This indi- 
cates an effort to develop good sport and training planes 
to fill the need for craft upon which the great number 
of pilots now desiring experience may be trained. 

The three place open planes have not advanced in 
popularity, a lower percentage having been exhibited 
this year, but the three place closed plane seems to 
have gained favor for many monoplanes of this type 
were shown. There is evident a tendency toward the 
four place plane providing a cleaner cabin interior than 
does that of the usual arrangement of a large number 
of seats. Five place planes have decreased in numbers 
and six place have increased greatly in numbers shown. 
An increased number of transport planes having capaci- 
ties of 8, 10 and 12 persons was exhibited this year. 

Planes equipped with radial engines have almost 
doubled while those using the OX-5 have decreased more 
than 25 per cent. This is partly due to the scarcity of 
OX-5 engines. The engine problem in the 1,000-2,000 
lb. gross weight class has been met by the radials of 



50-165 hp. and by the four cylinder in line air cooled 
types. Ten planes powered with in line air cooled en- 
gines were shown where there were no installations of 
this type last year. Several very clean and attractive 
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cowlings for this type of engine have been developed. 

Planes in the 1,000-2,000 lb. gross weight range pre- 
dominated in numbers and the increasing importance of 
the two place tandem sport and training types was very 
evident. Two of these craft had single cockpit cut 
outs, the purpose being to facilitate communication be- 
tween pilot and student. In most of the low wing planes, 
greater protection is provided for the occupants. 

Among the engines exhibited, one of the outstanding 
tendencies seemed to be in the direction of supercharg- 
ing, and built-in impellers were embodied in many en- 
gines in the medium horsepower ranges of radial types. 





Among the engines shown there were but three under 
50 hp. but the majority of the remainder were in either 
the 50-100 hp. or above 300 hp. classes, indicating that 
designers are attempting to develop more of the very light 
and very heavy engines, the medium classes being fairly 
well developed at the present time. 

A t air-cooled "vee” type engine was exhibited by the 
American Aeronautical Corporation. This power 
plant develops 420 hp. with a dry weight of only 694 lb. 
Another Isotta Fraschini engine of particular interest 
was the type 80-T, a six cylinder in line air-cooled 
engine weighing 242.5 lb. and developing 80 hp. This 
power plant has the entire upper portion of the crankcase 
and all cylinders and fins cast in one piece with a separate 
head bolted to each cylinder. The fins are thick and 
set far apart giving the engine a novel appearance in 
comparison with others of its type. 

The four cylinder in line air-cooled type was repre- 
sented by the Wright Gypsy, the Michigan Screw Com- 
pany "Rover,” American Cirrus and Dayton "Bear” 
engines. One two cycle engine of novel design was 
exhibited by the Hurricane Motors Corp. The new 
geared “Wasp” engine also was exhibited by the Pratt 
& Whitney Aircraft Corporation. 

A "one shot” lubrication system for rocker arms was 
installed on the Lycoming Model R-645 radial engine 
exhibited at the show. This system is controlled from 
the cockpit and each rocker box supplied with oil lines 
running through the streamlined push rod housings. 

Among the features of the new Continental radial 
engine are a special lining bar for the counterbalances 
and a steel backed babbitted master rod bearing. The 
lubrication system is such that there are no oil lines. 

Included in the power plant exhibits was a propeller 
of unique design. This propeller, displayed by the 
Pittsburgh Screw & Bolt Corporation, was hollow, 
built up to two flat sections of S.A.E. 6130 chrome 
vanadium steel welded together and unusually well 
finished. This propeller was tested recently by Lieut. 
Comdr. C. H. Havill, U.S.N., at the plant of the Wright 
Aeronautical Corporation at Paterson, N. J. 
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LOOKING BACK at the 

All-American 


T HE second annual All-American Aircraft Show, 
recently held in Convention Hall, Detroit, was 
the largest presentation of aircraft, engines, and equip- 
ment ever made in the history of the aeronautic industry, 
yet its attraction to the public at large, as judged by the 
attendance, was not on a par with the attraction of the 
1928 show. A total of 100 planes was exhibited and of 
that number 49 were land monoplanes, 47 were land 
biplanes, one was a seaplane, one was a seaplane amphib- 
ion, one was a flyingboat, and one was a regular 
amphibion. 

The individual exhibits, as regards attractiveness of 
display, showed very little improvement over last year. 
This however, was not due entirely to the exhibitors. 
So great was the number of planes on exhibition that they 
had to be practically dove-tailed together, thus making 
it somewhat difficult for a visitor at the Show to walk 
about a particular plane and get a worthwhile view from 
all angles. There were, of course, a few exceptions to 
such a condition. The outstanding of these was the 
exhibit of Curtiss Flying Service, Inc. which showed a 
Curtiss “Fledgling" training plane, a Curtiss (Challen- 
ger) "Robin,” a Curtiss (0X5) Robin, and two four- 
place Cessna monoplanes, together with Sperry beacons, 
etc. The layout of the Curtiss Flying Service display was 
unique, attractive and most effective. Grass matting 
covered the entire floor space, which was surrounded by 
a little white picket fence, and chairs in which the weary 
visitor could rest and get his breath were placed at 
strategic points about the display. That, incidentally, 
was an item that was most conspicuous by its absence at 
' the Show. With things so “jammed" together, as it 
were, visitors had no place to rest and were forced to 
keep wandering about on the cement floor of the hall 
which dealt none too gently with one’s feet. 

J n pact, it is believed that the absence of places to rest 
caused many visitors to leave before they had viewed 
all of the Show. Had there been some central spot pro- 
vided with chairs, and perhaps an orchestra to render 
a bit of musical entertainment, it is almost certain that 
the Detroit Show would have made a far more favorable 
impression upon the visiting public and the visiting trade. 

Two other examples of attractive and conservatively 
spacious display were the exhibits of the Great Lakes 
Aircraft Co., and the Chance Vought Company. The 
former had one of its Cirrus powered training planes 
mounted in flying position upon a revolving platform. 
Thus one could stand still and inspect the plane as it 


slowly revolved. The latter was markedly set off by the 
fact that it was a seaplane amphibian with silver and 
blue trimmings and its metal parts highly polished, with 
the exception of the float which was painted a blue-green. 
Both displays were roped off by blue felt covered rope 
which gave them the appearance of being separate and 
apart from the rest of the exhibits. 

There were several other exhibits roped off in a 
similar manner, and although such an arrangement added 
a bit to the attractiveness of the display, it had its dis- 



advantages as judged by watching the spectators roam 
about the Hall. The outstanding one was, that, to the 
less bold, it served somewhat as a “keep-off-the-grass” 
sign, with the result that the spectator viewed at a dis- 
tance that which he would undoubtedly have liked to 
inspect closely. The suggestion is made that exhibitors 
in future aircraft shows arrange their displays so that 
the interested parties may have the opportunity to “see 
for themselves.” 

In the case of automobile shows, the visitor is 
allowed, in fact invited, to get into the car and see how 
the seat fits, try the gear shift, the clutch, the brake and 
various other things. However, at aircraft shows, the 
visitor has little chance to sit in a plane and manipulate 
the “stick” and rudder pedals as he desires. It is admitted 
that a plane is not an automobile and that a certain 
amount of damage can be rendered to the former by 
over-inquisitive spectators. Yet, on the other hand, as 
was clearly demonstrated at the Detroit Show, the pub- 
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By R. Sidney Bowen, Jr. 

Aircraft Show 



lie’s interest in just looking at airplanes has waned con- 
siderably. Therefore, the exhibitor should make provi- 
sions whereby the spectator can get into the plane on 
exhibit and actually work the controls for himself. It 
may mean that those in charge of the exhibit will have 
to be more on the alert, but they should be. 

As a matter of fact, exhibitor attention to visitor was 
most conspicuous by its absence at Detroit. At an auto 
show one can hardly look at a car before some salesman 
steps up and asks if he may be of service in explaining 
about a particular car. Whereas at Detroit one could 
virtually stare at a plane until he was blue in the face 
before anyone in charge of the exhibit would offer any 
information. When the visitor at the Detroit Show 
wanted information he had to ask for it. 

Perhaps that condition is partly explained by the fact 
that in many cases those left in charge of the plane dis- 
plays did not know a great deal about their own product. 
In past shows the executives of plane companies were 
to be seen at their exhibits. At the Detroit Show they 


were either attending the one hundred and one different 
meetings and trade conferences at the various Detroit 
hotels, or else at the Ford Airport holding stop watches 
on competitive planes as they took off and landed. In 
short, the exhibitor managership of aircraft shows seems 
to have passed into the hands of ambitious and sincere 
yet rather uninformed young men. In other words, the 
second annual All-American Aircraft Show was really 
eight days of trade conventions with an aircraft show 
used as a means of concentrating the executives of the 
industry at one point for a certain period of time. It Iras 
been estimated that ten times as much business was con- 
ducted behind closed doors in the three leading hotels of 
Detroit than was conducted inside of Convention Hall. 

T hat such an amount of business should be conducted 
outside is altogether satisfactory, but the aircraft and 
engine manufacturers should realize that it is the public 
that ultimately buys airplanes and engines. When a 
prospective customer visits an aircraft show, asks a ques- 
tion of some chap in charge of an exhibit, and receives 
the replay that ... “I am sorry but I can not answer 
that, but Mr. So and So may be here later, and he can 
tell you”. . . that prospective customer is not going 
to come back to see Mr. So and So. nine times out of 
ten. Of course, it is not necessary that Mr. So and So be 
drained to an exhibit, but it is advantageous if at all 
times there is some one who can answer a customer's 
question. And, incidentally, not only be prepared to 
answer questions, but to volunteer information. 

Another item lacking at the Detroit Show, and one 
which was also lacking at the 1928 show, was uncovered 
displays. Out of the 100 planes exhibited there were 


1326 

not even half a dozen stripped fuselages and wings. As 
evidenced by the crowds that did inspect the few un- 
covered wings and fuselages, it is our belief that that is 
an important factor in aircraft shows that is being over- 
looked by the majority of exhibitors. It not only gives 
the prospective dealer and distributor opportunity to 
inspect the good workmanship of a product, but it also 
gives the layman and prospective retail customer a 
chance to note the sturdy and well-knit construction of 
the modern airplane. 

That fact is also true regarding aircraft engines. Be- 
lieve it or not, there arc many members of the aircraft 



industry to whom the inside parts of a radial engine are 
in a certain sense a complete mystery. At the Wright 
Aeronautical booth they and the public alike were able 
to view a cut-away Whirlwind in operation and see what 
it was all about. One or two other engine manufacturers 
also exhibited cut away models and the crowds about 
them indicated their value to an aeronautical exhibit. 

While the arrangement of accessory and equipment 
exhibits was an improvement over the 1928 show, the 
individual exhibits did not show off to any great ad- 
vantage. One of the reasons for that was the relatively 
small amount of space taken up by each exhibitor. An- 
other was the noticeable absence of “working” models. 
There was, perhaps, an increase in the amount of litera- 
ture over the 1928 show, but it is sincerely hoped that 
aircraft show exhibitors, particularly airplane exhibitors, 
will do more about reading material in the future. 

One complaint that was heard quite frequently among 
the exhibitors was directed at the army of small boys 
who visited the show and endeavored to walk off with 
everything that was not nailed down. To a certain extent 
the complaints are justified. A small boy at an aircraft 
show is, figuratively speaking, in his heaven, and he will 
try to get hold of everything he can, and perhaps pester 
the exhibitors with what may appear as foolish ques- 
tions. On the other hand, it is that type of boy who will 
lie buying planes when he grows up, or else become 
actively engaged in the industry itself. Whatever we 
can do for them now is, in a sense, building for an even 
better aircraft industry in the future. 

To alleviate the "young boy congestion” that existed 
at the Detroit Show, it might prove worth while to set 
aside two afternoons during which, boys under a cer- 
tain age could be admitted unaccompanied by an adult. 
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During other times they would not be admitted unless 
they were with an older person. On the two “open” 
afternoons the exhibitors could watch their exhibits for 
“raids,” and at all times be ready and willing to answer 
those “foolish” questions, and thereby give a boost to 
some ambitious chap. 

N ot least among the plane exhibits that attracted the 
attention of the visiting public and members of the 
trade were the Fokker, Stout and Kreutzer displays which 
were grouped together in one section of the Hall. Here 
the layman was able to get a closeup view of the most 
modern means of commercial transport, and thousands 
of noses were pressed against the glass windows to get 
a better view of the inside of the passenger quarters. 

A cross-section of the cabin of the forthcoming new 
Fokker 32 passenger transport attracted all kinds of 
attention as it was so arranged that the visitor could walk 
right through and actually touch things. In addition to 
sleeping berths, etc., there were chairs so arranged about 
a little wall table that the air travelers could pass the 
lime of day with a few rubbers of bridge. A remark 
was made by one visitor that aerial bridge had its ad- 
vantages in that when the bidder saw that he was unable 
to make his bid he could signal the pilot who would im- 
mediately go into a steep vertical bank, spill the cards on 
the floor and thus make necessary a new deal. 

One rather interesting fact regarding the Detroit 
Show was that there were more planes at the Ford Air- 
port than there were inside Convention Hall. A trip to 
the Ford Airport was an aeronautical education in itself, 
as there one found almost every type of airplane imagi- 
nable, and most of them in the air at one time or another. 
Had there been some means whereby each visiting plane 
was assigned to a certain part of the tarmac it would 
have helped materially in locating the various pilots and 
planes. And had there not been such an apparent whole- 



sale breaking of the Ford Airport flying regulations it is 
quite possible that more plane prospects would have con- 
sented to demonstration flights. 

Although there were innumerable manufacturer and 
dealer meetings and other closed meetings held at various 
times during show week, there were several public meet- 
ings that proved to be of considerable interest to all 
present. What appeared to be the most important from 
the standpoints of subjects discussed and attendance was 
the flying school conference held on the morning of 
Friday, April 12. 

For some time a committee headed by Phil Love, has 
been studying the flying school situation in this country 
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and cooperating with the Aeronautic Branch in an en- 
deavor to straighten out school problems and place them 
upon a more sound and practical basis. In order to do 
this it was decided to give Department ratings to all 
schools as being Approved or Unapproved schools. 
Therefore a set of regulations governing the operation 
of approved schools was drawn up, and it was that set of 
regulations which was presented to the members of the 
industry at the Friday morning meeting, in order that 
they might offer suggestions or criticism as they saw fit. 
The regulations are now being printed in mimiograph 


per day in the air with a student. On the other hand, it 
was pointed out that a school owner would not take the 
risk of losing equipment by keeping a tired out instruc- 
tor at work. As the result of the discussion it is possible 
that the maximum of six hours may be reduced some- 
what in the final regulations. 

The maximum times to be allowed for the completion 
of the various ground and flying courses were stated as 
follows : 

Private license: Twenty-five hours of ground work, 
10 hr. dual and eight hours solo. All to be completed in 



form and will be distributed throughout the industry 
within the next ten days. 

One of the more important requirements stated that 
a school applying for Department approval be classified 
as Private Pilot, Limited Commercial Pilot or a Trans- 
port Pilot school. A second was the equipment to be used 
by each type of school. In this respect it was stated that 
there should be at least one plane for every 15 enrolled 
students and that approved schools could only operate 
from a field where there were 100 acres for every 10 
planes flying off that field. 

Another regulation was that every instructor must be 
a transport pilot at least and that the flying instructor’s 
rating would go along with' his transport license. In 
other words, be renewed at the same time and subject to 
the same cancellation reasons as a transport license. No 
instructor of an approved school is to be allowed to in- 
struct for more than a period of six hours per day. 
There was considerable discussion regarding that point, 
as it was believed by many that a maximum of six hours 
was too much. Mention was made of the fact that three 
hours was the maximum in the Air Corps, and that the 
ruling as it stood would make it possible for a non-flying 
school owner to force his instructors to spend six hours 


three months if the school is to recommend the student 
for Department examination. 

Limited Commercial: Fifteen to twenty hours dual, 
and 10 hr. of the required solo time must be on a cabin 
plane and other than the training plane. Fifty hours 
must be spent on ground work and the entire course com- 
pleted in six months. 

Transport: Thirty-five to fifty hours dual. Ten hours 
of the required solo time must be spent on other than the 
training plane, and 10 hours of the solo time must be 
spent on at least a four place cabin plane. A total of at 
least 100 hr. ground work is required and the entire 
course must be completed in 18 months. 

In order to hold a Department approved school rating 
the school must have 66j per cent of its recommended 
commercial pilot’s license students qualify, and 90 per 
cent of its transport license recommendations qualify. 
Department inspectors are to begin rating approved 
schools on May 15. Information regarding other meet- 
ings held during the Show will be found in the news sec- 
tion of this issue. 

In summing up the Detroit Show and “convention 
week” it might be stated that with the facilities provided 
the Show officials did a rather good job. Had they pro- 
vided places to rest, a little music and, by all means, some 
way of finding the various exhibits, etc., that would have 
all helped. And had the exhibitors paid more attention 
to the visitors, and undoubtedly prospective customers, 
that strayed by their booths, their financial return from 
the Show would probably have been considerably greater 
than it really was. Just what the financial value of the 
Show was to the various exhibitors is a matter for con- 
siderable speculation, in view of the fact that many of 
the sales announced during the Show were arranged for 
before the doors of Convention Hall were open on 
Saturday evening, April 6. 
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Export sales Budgets 

By Wesley Fowler 


C ONSIDERABLE thought is being given by 
United States aircraft manufacturers to the 
amount of money which can be spent for selling pur- 
poses. Production schedules have been drawn up and 
from all indications the total number of planes which 
will be produced in the United States during the current 
year will be approximately 8,000. It is believed that 
during 1930 a production figure of 10,000 will be reached. 
(These are conservative estimates; there was talk of a 
production of 8,000 for 1928 early last year and the talk 
now is of 10.000 for 1929.) 

Few manufacturers have considered what the foreign 
market will absorb in the next few years and the aircraft 
industry, therefore, is at a loss to know how far it can 
go in spending its hard-earned cash for foreign advertis- 
ing, demonstrations abroad and for general pioneering 
to get its share of foreign business It is reasonable to 
believe that 10 per cent of the United States aircraft 
production will be exported, which would indicate that 
of the 8.000 airplanes produced during 1929, 800 should 
find their way overseas and to the bordering countries. 
Our factories have been so absorbed with problems of 
production, and some with meeting the demand within 
this country, that little or no energy has been exerted 
toward obtaining foreign business. Of the 4979 military 
and commercial planes produced during 1928 only 170 
planes were exported — about four per cent — and most of 
these were sold more by accident than design. During 
the latter part of last year a few of the larger manufac- 
turers became interested in the possibilities of foreign 
business. 

They, however, have been working largely in the 
dark because there has been a lack of adequate data and 
practically no precedent upon which to base their ac- 
tivities. A few occasional foreign orders have come 
to them as the result of efforts of American Consuls and 
the Bureau of Foreign and Domestic Commerce. 

A t attempt will be made here to analyze the business 
obtained from abroad in the past four years and 
to budget what may be expected in the way of business 
during the next two years from the various countries not 
actively restricting the importation of American aircraft. 
In this last connection, there are certain countries now 
restricting the importation of our aircraft which are ex- 
pected to lift the ban within a short time. These mar- 
kets, therefore, will be included among those for which 
market expectations are forecast. 

It should be stated here, that it is impossible to budget 
foreign business in the same way that production and 
domestic sales quotas are calculated, namely, on the basis 
of the quota clauses contained in distributors’ and deal- 
ers’ contracts. The few foreign distributors for airplanes 
have been found to be reluctant about signing a contract 
which embodies a quota clause, and it is believed that 



some time will elapse before market absorption in foreign 
countries can be estimated upon the basis used in this 
country. 

The following analysis is strictly of a tentative nature, 
with accent on the tentative, because of the many rami- 
fications entering into foreign marketing such as the 
varying financial conditions of the respective countries, 
the unforeseen restrictions which may be placed against 
our aircraft, etc. It is believed that the following sur- 
vey will have a practical application toward solving the 
export problems of the individual manufacturer. For 
example ; if one plant schedules a production of 800 air- 
craft for 1929 and the total airplane exports from all 
U. S. factories during that year are 800, or ten per cent 
of total estimated production, that manufacturer (who 
should export 80 airplanes if he is to get his share of 
foreign business for the year) would like to know on 
what foreign markets to concentrate, where to send rep- 
resentatives and demonstrators and where to place his 
foreign advertising. The following sales forecast by 
countries is based upon exports of airplanes from 1925 
to 1928, inclusive, and data obtained from the files of thi 
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Aeronautics Section of the Bureau of Foreign and Do- 
mestic Commerce, Department of Commerce, on market 
conditions both favorable to and militating against the 
importation of American airplanes. The estimated tak- 
ings of certain countries may seem unreasonably opti- 
mistic. It is believed, however, that a market exists in 
each country for the approximate number of planes listed 
for each. Results during the next few years may not 
bear out these figures but by adequate and appropriate 
sales effort an individual manufacturer should sell at 
least his share to each market listed. This share would 
be on the basis of the percentage of a specific factory's 
production to total production, i.e., if 800 airplanes are 
produced by one factory, 80 should be exported; 40 
airplanes are budgeted as total sales to Brazil during 1929, 
therefore, this manufacturer should sell at least 4 of them. 

By grouping the countries geographically (Fig. 1) we 
find that Latin America, including Mexico, the West 
Indies and Central and South America absorbed 70 per 
cent of the exports (exclusive of those to Canada) ; 
that the Far East including Australia absorbed 20 per 
cent and Europe 10 per cent. Canada, which is consid- 


ered by -most manufacturers, even of products other 
than those aeronautic, as part of the domestic market, 
should continue to be an excellent field. 

In the estimates for 1929 and 1930 (Fig. 2) it was 
considered that several important manufacturers have 
established plants there which will mean that unit ship- 
ments of airplanes will not be shown as such in official 
statistics, but will be included under the classification of 
"airplane parts.” The 15 flying clubs in Canada are now 
being equipped with British planes. It is reasonable to 
suppose that when some of our light and inexpensive 
training planes, with new production engines, have the 
“bugs” taken out of them, that they will be sold for club 
use in Canada. For this reason the unit value estimate 
for 1930 is shown to decline in the case of Canada. 

Peru is a country which although undergoing difficul- 
ties from an economic standpoint could use air transpor- 
tation as a means toward economic recovery. The pres- 
ent aviation operations in the country and the advent of 
the international airline from the United States indicate 
that the sales forecast for this country is conservative. 
Because of the difficult flying conditions in Peru sales 
of low priced planes should be in the minority. 

T he next country listed did not present a very large 
market during 1928, but 1929 starts off well with the 
sale of one American plane to the Argentine, valued at 
$50,000. The few sales made there last year point to an 
opportunity for considerable expansion as there is a 
wealthy class which has signified its interest in aviation 
and is waiting to be sold further on the idea. There 
have been no American commercial airplanes demon- 
strated in this market. 

Mexico is another country suffering from economic 
instability, and there is every reason to believe that a few 
more air services would help it out of its present trouble. 
There are several lines now in opration, all of which use 
American equipment. It is expected that early this year 
the Government will have concluded the purchase of 
some American military aircraft. Some of the estimated 
exports will undoubtedly be to the American operating 
company, but they nevertheless will be sales of aircraft 
for use in Mexico which will contribute to the prosperity 
of the country and to the coffers of our airplane factories. 

There is now some important business pending in 
Brazil for training planes and aircraft for transport 
purposes. It is thought that the first manufacturer to 
demonstrate planes of these types in that country will 
find the effort worthwhile, if not from the immediate 
orders from the standpoint of having made a start in 
the market. It will be noted that the estimated average 
valuations for most countries show a decrease for 1930 
under those for 1929. Brazil, as well as some of the 
other countries, may be considered something of a price 
market. Furthermore, by 1930 it is thought that in- 
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Under this heavy pressure of activity, the Depart- 
ment has never caught up. The various divisions and 
sections are still trying to find “short cuts” to eliminate 
delay and get planes and men into the air — and to keep 
them there. This has been the watchword of the Aero- 
nautics Branch since its beginning. It has never been 
a red-tape office, in the accepted sense. 

B ut the number of planes, pilots, mechanics and stu- 
dents has been and continues to be one big jump 
ahead. Naturally, there have been regrettable instances 
of lost business in the industry, embarrassing to manu- 
facturers, operators, pilots, schools, and students, simply 
because the Department has not had enough personnel — 
both field and office — to keep abreast of the swift current. 

Nor could it “alibi” out of its difficulties, and broad- 
cast this condition to the industry. That is, no one on 
the “inside” could do so, and no one on the outside ap- 
preciated the unfortunate situation. 

In the past two years some chronic "kickers” and 
some men with legitimate complaints have criticized the 
Department bitterly, especially the Regulation Division, 
with its licensing, inspection, and engineering sections. 

Those who complained very nearly had a chance to 
be free from the “intolerable burden," — and the danger 
is not permanently past. 

Here is what happened : 

The Budget Bureau, accustomed to large demands 
and strenuous outcries by Government departments, and 
quite accustomed to cutting these demands and turning 
a deaf ear — failed to see any necessity for a certain item 
in the appropriation bill for the Aeronautics Branch. 
"Traveling expenses for inspectors.” This item was 
to cover the expenses of inspectors in making their 
regular rounds through their districts. The Depart- 
ment had found that regular itineraries, published 
throughout the districts, permitted more pilots and 
owners to to be at specified places on certain dates and 
be examined, or have their planes inspected. Only by 
these regular trips, completed once a quarter and begun 
again at once, could licensing and inspection remain even 
its “one step behind.” 

"Rut,” said the Budget Bureau — in effect, “let the 
I) inspectors stay ‘put.’ There's no need of their run- 
ning around all the time. Let the pilots come to them at 
one established base.” 

This may not at first glance seem serious. But it 
reduces to this: 

The Department could not reasonably compel an ap- 
plicant to leave his place of business at a time it specified, 
fly his plane a long distance, and await, perhaps several 
days “in line,” for an examination. If it did it would 
tie up hundreds of planes, hold pilots on the ground, 
cause a hopeless jam at the inspector’s post, and anger 
the industry. It would have to “request” applicants 
to present themselves at a certain date, or “such a time 
as convenient," meanwhile giving letters of authority 
as was first done in regulation work. These letters of 
authority would run on and on, with renewals, until the 
applicant found it “convenient” to come for his exami- 
nation. Any reasonable excuse would have to be accepted. 

Hardly any comment on this is needed. Even the 
best intentioned pilots would wait their own pleasure 
to “drop in and see the inspector.” Those who had any 
doubt about their ability would be strangely busy at some 
other part of the district. Months would pass before they 
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appeared, if at all. And even strict letters, ordering 
them to appear, would not help much, unless an inspector 
had authority to go out and look them up. 

The same applies to airplanes. When and if the 
owners cared to fly their planes to the inspector they 
would be inspected, not otherwise. All the time, letters 
of authority would flourish abundantly: the mischief 
makers of the industry would laugh long and merrily 
at the Department of Commerce. 

Until — capital withdrew! 

For withdraw it would, unless the industry got busy 
at once and set up its own standards, or carried out 
the Department’s system. That is hard to expect of 
any industry, especially one growing so rapidly as avia- 
tion. And it would take time. During the period of 
change there would be chaos. 

The insurance companies would be the first to close 
their doors to aviation. Standards would be too un- 
certain for writing big policies. They would not take 
the word of operators, unsupported by other opinion, 
official in nature. Rates would soar, high as those of 
1924 and 1925, perhaps higher. Finance companies 
would cross off airplanes selling from their books, until 
the riot was over. Operators would again have trouble 
in getting good steady pilots — and making them stay 
that way. And in the piloting game there would be one 
grand free-for-all. A student could run wild, taking 
passengers where he pleased, as long as he stayed a 
short distance from the inspector. 

T o be sure that this opinion would not be too far- 
fetched, I asked the question first mentioned in this 
article of Maj. Clarence M. Young, director of Aero- 
nautics, Department of Commerce. 

“If regulation were to cease for six months, we’d be 
worse off than before we started,” he told me. “It 
would be chaos of the worst kind. And it would take 
twice as long to get even with where we are now. And 
we aren’t caught up yet.” 

This is no cry of “Wolf.” Nor is it any severe criti- 
cism of the Budget Bureau, for naturally those not close 
to the industry cannot begin to appreciate what a dis- 
aster this step would be. Yet the outlook is none too 
bright, for this is a period of utmost public confidence 
in flying. The business is popular. And if the picture 
is not clear today to those who can so easily nullify regu- 
lation, it may be less clear tomorrow. 

The Department of Commerce can do no more than 
it has done. Desperately, with strong loyalty to the 
industry, it has tried to point out what would happen 
under such circumstances. But the Budget Bureau is 
used to strong pleas, and probably it is accustomed to 
suspecting personal desires to build up departments. The 
Department should have the hearty support and co- 
operation of the industry in this matter. The industry 
has been too busy in the “gold rush” to learn these 
problems. It has been glad to receive what help it could 
from the Department. When it has been held up for 
any reason it has complained — naturally. But a little 
study of the situation, and understanding of support in 
the request for more field and office personnel would 
result in elimination of the trouble — and result in direct 
benefit to those governed by the Air Commerce Act. 

This is the first of a series of six articles prepared by 
Mr. Kcyhoe and dealing with the Aeronautics Branch, 
Department of Commerce. The second article will appear 
in an early issue. — Ed. 
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in AIRPLANE 


Body Design 

By H. C. Wendt 

Body Engineer, Fairchild Airplane Mfg. Corp. 



A NY well-in- 
formed automo- 
bile salesman will tell 
you that the purchasing 
of an automobile is 
usually a family affair. 

For this reason, he will 
also tell you, 90 per cent 
of automobile sales are 
made through women. 

He will tell you that 
most women have little 
regard for mechanical 
excellence, performance, 
or speed, but base their 
judgment mainly upon 
appearance and comfort. 

What is under the hood 
and in the chassis is not 
well understood by them 
and is a matter of minor 
concern. Being eye-wit- 
nesses to the fact that 
all makes of cars seem to 
carry their passengers 
from point to point with- 
out noticeable effort, they 
are contented to let the 
matter remain there and 
take performance and 
mechanical perfection an interior *ie« of iii, ruiiin 
for granted. Let the ex- ,h ' ** f * l,F '* ‘ 

terior present a study in 

graceful, well-proportioned design, however ; let the 
paint combination be particularly pleasing and the in- 
terior a combination of luxurious upholstery and rich 
appointments, and the decision is made and the car as 
good as sold. 

The influence this attitude has had upon the auto- 
bile industry cannot be estimated. We do know that if 
automobiles had remained in the form in winch they 
were 10 or 15 yr. ago, we should never have seen the 
automobile industry as we know it today, regardless of 
the degree of mechanical perfection attained. We also 
know that if the radio had not discarded its ugly panel 
covered with dials and switches; if the phonograph had 
not concealed its mechanism and clumsy horn ; and if 
both had not become articles of furniture which har- 


monize in the most fas- 
tidiously furnished home, 
these would not have 
won the complete public 
acceptance they enjoy 
today. This trend toward 
refinement of the 
product is almost univer- 
sal. Even such work-a- 
day articles as the elec- 
tric washer, vacuum 
cleaner, typewriter, 
kitchen stove and what- 
not have come under this 
influence. 

that women have 
started the reform, 
the men are wholeheart- 
edly helping the thing 
along and will eventually 
take the entire credit to 
themselves. Without tak- 
ing the time to prove it, 
we can safely state that 
the mechanical male mi'nd 
leans primarily toward 
utility while the femi- 
nine mind takes pleasure 
and comfort and has 

nuiomobiic i,nr.i»-urr that looks the part. 

What can we in the 
airplane industry learn from this? Certainly it will 
have no influence upon the types of planes which carry 
our mails, express and freight. Neither will it affect 
those planes which are used for combat purposes by 
the Army and Navy, nor highly specialized types used 
for endurance flights, exploring, crop dusting, pho- 
tography, mapping and the like. But we cannot be con- 
tent with any such limited usage as this. We cannot 
be content with anything short of complete public ac- 
ceptance. This means that families and individuals 
must make the same use of airplanes as they now make 
of automobiles, trains, subways, steamers and other 
means of transportation, and do it just as nonchalantly. 
We know that day is coming; inevitably it must. But 
how can we accelerate its arrival? Simply by instilling 
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confidence in our product into the public, now more 
receptive than ever before. 

I know of one transport company which lost five pas- 
sengers on a 400 mile trip just because one member of 
the family had lost confidence in the equipment. One 
look at the planes this company used, just a week before 
the family vacation began, settled the question. The 
entire family started its vacation with a train ride. 

Last summer I spent many of my leisure hours at various 
flying fields and at times 
was privileged to have a 
close-up view of the pub- 
lic's attitude on flying. 

I remember one young 
lady who refused her es- 
cort’s offer of a hop with 
the remark: "No, I’m 

afraid. That plane looks 
like a starved horse with 
its ribs sticking out!” 

Another declined with: 

"The black thing looks 
like a big coffin.” These 
are not isolated cases. I 
could quote many others 
from my own and others’ 
experience. Some one 
says that women are 
finicky. That remark, 
however, is not an an- 
t a solution. 


The i 


i that c 


appeal is such a great 
factor with this sex is 
not a great mystery. I 

believe that centuries of Anoiuer im of iho Fnird 
training along non-me- phoio*rnph >>•«• taken fron 

chanical lines has forced 

this trait upon women. Nor is it entirely confined to 
women. Anyone who does not understand the manner 
of operation of a machine must necessarily let his judg- 
ment be based upon the evidence of his senses. A very 

small proportion of the present day public understands 
the theory of flight or the operation of aircraft, there- 
fore eye appeal cannot help but be of the greatest in- 
fluence in establishing confidence. 

The airplane, naturally, has very little exterior re- 
semblance to any other means of transportation. Instead 
of fostering that dissimilarity, we should do all in our 
power to lessen the difference in appearance. As the 
automobile is far more familiar than any other means 
of travel, it should serve as our starting point in exterior 
design. As soon as our planes strike a few notes in 
common with those of the automobile they will also 
strike familiar chords in the minds of the public. The 
gap between “motor consciousness” and “air-minded- 
ness” will be bridged by easy stages if every surrounding 
is made reminiscent of the most familiar things. 

Possibily the easiest step in this direction that can be 
made is in the paint scheme. In no other branch of 
transportation, in fact in no other product offered to 
the public, have we seen such wild and impossible com- 
binations of color as we have on the average airplane 
today. Visibility, of course, is a factor but I do not be- 
lieve that the horrible yellows and oranges which we 
have used in the past on wings and fuselages are neces- 
sary. Why not use a color which will be visible enough 


and still neutral to any other color which might be used 
to decorate the plane? I believe this requirement is 
nicely met with a fairly deep shade of cream. This color 
is highly visible and yet blends nicely with reds, maroons, 
and practically every shade of green and blue. Having 
painted the wings and possibly the tail surfaces in this 
shade of cream, let us decorate the fuselage in two con- 
trasting shades of blue, or green, or in a deep maroon 
and a lighter red, taking care always to keep the darker 
color above the lighter 
color, as this reduces the 
apparent height of any 
object and accentuates 
its length. Let our col- 
ors be bright if they 
must, but let us not vio- 
late conventions and 
good taste by piling on 
layers of blue, orange 
and scarlet with absolute 
disregard to every law 
of color harmony. 

Consider doors and 
windows for a moment. 
Doors certainly must be 
wide and high enough to 
permit of easy entrance 
and exit. Great thought 
must be given in advance 
to the fuselage structure, 
in order that this re- 
quirement may be met 
and that no tubes cut off 
the corners of the doors, 
thus producing unsym- 
metrical shape and incon- 
°“ c “ venience to passengers. 

Before any tubular or 
other structure is definitely decided upon, every effort 
must be made to arrange the structure in such a manner 
as to eliminate unnecessarily wide gaps between windows 
and to guard against any of the construction’s showing 
m the window opening. 

F ew persons have any idea of the load which may 
be safely imposed upon a tube. When a tube is ex- 
posed, their thoughts run to the apparent flimsiness of 
the structure and their confidence in it is destroyed. 

In the design of an automobile, window form and ar- 
rangement is considered one of the most important de- 
tails. The same must be made true of an airplane if we 
are to reach a similar state of perfection. Windows 
should be long and narrow in order to accentuate the 
apparent length of the cabin and reduce the apparent 
overall height of the fuselage. Freak shapes which do 
not blend in with the rest of the design must be 
eliminated. Each window should be framed with beau- 
tifully finished sheet metal as is the automobile’s. Nor 
is it sufficient to make this a flat piece of metal resting 
flush against the window. The windows should be set 
in at least a short distance and the metal flanged in to 
meet it, in order to give the appearance of solidity and 
to eliminate the “tinny” appearance which a raw edge 
of sheet metal always gives. A fairly wide moulding 
just below the windows and running the full length of 
the fuselage, outside; this moulding actually existing 
and not merely painted on, will again add to the apparent 
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slender length and will form a logical breaking point 
for the two shades of color used on the fuselage. 

Another word about doors: Psychologically a door 
one-half inch or an inch thick is very bad. Frequently 
people wrongly consider the door as the only thing be- 
tween them and a drop of some thousand feet. A light 
but thick and husky looking door will give an added 
feeling of security far out of proportion to its cost and 
slight extra weight. 

Having enriched and harmonized the outside appear- 
ance of the plane, and thereby having provided the public 
with an easy mental stepping-stone to a comparatively 
new type of transportation, we turn our attention to the 
interior. Here, indeed, we have an opportunity to do 

To begin with, we find that the average plane, par- 
ticularly the cabin plane, is entirely too narrow for two 
persons to sit in side-by-side in comfort. Before the 
public will generally accept the airplane as a means of 
common transportation, fuselages must be widened so 
that the seating comfort is even greater than it is in the 
automobile. Nothing is more uncomfortable than a long 
trip in close quarters. Passengers put up with such a 
thing on a short hop taken just for the thrill, but the 
airplane industry cannot exist on the basis of selling 
but one ride to a person. We must sell the public on the 
idea of using the airplane to go anywhere, regardless of 
distance, and to do so we must provide a degree of 
comfort which surpasses that of any other means of 



transportation. The upholstery must be not only com- 
fortable but luxurious. Passengers must be able to 
lounge at ease, move about when necessary or desirable, 
read, converse, doze off, or watch the countryside slip 
by. Everything in the cabin must convey a feeling of 
ease and comfort. The floor must be covered with a 
rich carpet, the cushions with excellent broadcloth, mo- 
hair, leather or any of the better types of materials 
found in the finer motor cars. Door handles, window- 
lift handles and other hardware must be rich in appear- 
ance; smoking sets, arm slings and the other refining 
details of the finest cars must be included. All tubular 
and other structure must be out of sight, the windows 
finished with walnut or mahogany mouldings, the doors 
weather stripped to eliminate draughts, and the windows 
installed in such manner as to be easily adjustable for 
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ventilation and yet absolutely weather-tight in cold or 
storm. Other refining details such as broadlaces, raised 
welts, seaming cords and pasting laces should be used 
to give the impression of infinite and minute attention 

A great amount of study and work must be done to 
eliminate the various and numerous sources of noise in 
the interiors of cabin planes. Engines must be silenced 
so that conversation can be carried on without strain, 
the greatest discomfort experienced in air travel is the 
terrific din which assails the ears at all times. The public 
will not tolerate this very long, and unless every effort 
is bent towards eliminating this unpleasantness we will 
find it very difficult to interest the passenger in a second 
ride. The use of silencers on engine exhausts, and the 
use of sound absorbing, and sound reflecting materials 
around the entire cabin have proved effective; under 
no circumstances can the use of such materials in liberal 
quantities be dispensed with in passenger planes. 

O f course I have heard many arguments against 
any procedure as I have outlined above. One argu- 
ment is that it adds weight, added weight makes for de- 
creased performance, which again means fewer rather 
than more sales of such a refined plane because in the 
final analysis the pilot buys the plane and bases his entire 
judgment upon air performance. It is true that to a 
great extent the report of a pilot has a heavy bearing in 
the purchase of a plane, but 1 risk condemnation of 
every pilot in the country by saying that it should not. 

No doubt a good pilot is in better position to pass 
upon the mechanical excellence of aircraft than, let us 
say, the executives of a transport company in the market 
for planes to be used in passenger service over an air 
route. But the features which sell it to the pilot are not 
the same features which sell it to the public. What if 
a good wide cabin does decrease the speed of the plane 
a few miles an hour compared to one with a narrow, 
cramped cabin? Will such a consideration influence a 
irassenger about to embark on a four or five-hour jour- 
ney? Never in the world ! 

I realize that a certain proportion of the novelty- 
seeking, thrill-hungry public will fly in a plane regardless 
of its appearance, refinement and comfort. While this 
patronage is more than welcome, we cannot cater pri- 
marily to it without falling short of the complete public 
acceptance which we must have. It is certain that the 
safe and sane, conservative type of citizen will not pur- 
chase an airplane for personal use unless it compares 
favorably in appearance with an automobile of com- 
parable price; mechanical excellence, of course, being 
taken for granted. Nor will these good folk use air 
transport in preference to other means of transportation 
unless we give them the same degree of comfort plus 
greater speed, than they can get in any other sort of 
conveyance. 

Some men in the airplane industry agree that the 
necessity for refinement and beautification is true in 
principle, but say that the time is not yet ripe for it, 
and such treatment must be reserved for the future. 

I cannot agree with that statement. The airplane has 
proved its utility. Famous flights have put the public 
in a receptive mood towards aviation and public interest 
is aroused. Let us make these improvements now, be- 
fore the public comes to the conclusion that the old, 
comfortable, slower means of transport are preferable, 
after all. 
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More Than 108,000 at Second 
All-American Aircraft Display 

Estimate About 500 Craft 


Bought During the Show 

CONVENTION HALL, DETROIT 
(mich.) — Though it was thought at- 
tendance figures would fall well below 
those of last year, Detroit’s Second All- 
American Aircraft Show closed on the 
eighth day with a total of 108,000 paid 
admissions, not including several 
thousand reported from blocks of 
tickets delivered to various organiza- 
tions. TJiis brought the attendance of 
the second show approximately to that 
of last year, which, according to Ray 
Cooper, exposition manager, drew 
110,000 persons. The exposition last 
year was seven rather than eight days 

airplanes sold or contracted for by dis- 
tributors during the show totalled about 
500 in number representing a value of 
approximately $3,500,000. Outstanding 
among these orders were those placed 
for 87 Cessna craft and for 105 Great 
Lakes 2T-1 planes. The Cessnas, to 
cost $780,000, were ordered by the 
Curtiss Flying Service, Cessna repre- 
sentative, while the Great Lakes 
trainers were contracted for by Maj. 
P. G. Kemp, former Universal Aviation 
Corporation vice president, who will act 
as distributor. TJie cost of the Great 
Lakes planes was put at $700,000. 

Noted among the other orders was 
one for 25 Arrow Sport planes for the 
Flo Flying Service, Ann Arbor, Mich., 
an order for 20 of the new Model 32 
Alexander Bullets for the Aero Cor- 
poration of California, and a contract 
for five more 32 passenger Fokker 
DT-32’s by **-- ’ 


order 


> 10. 


Fifteen Alexander Bullets were 
ordered by James S. Charles, of Rich- 
mond, Va., while six were contracted 
for by Willis Kysor, Niles, Mich., 
operator; five Parks P-1 open biplanes 
will go to T. M. Miller; five Fairchilds 
were ordered by the Braniff firm in the 
South; and three Kreutzer tri-engine 
planes were called for by the Aero 
Accessories Company, Chicago. Vari- 
ous single sales, furthermore, were 
reported by numerous manufacturers, 
among these being the Stinson, Fair- 
child, Moth, Verville, Travel Air, and 
New Standard companies. 

Among engines orders was a con- 
tract by Command-Aire, Inc., for a 
number of Siemens-Halske power 
plants; while Issotta-Fraschini reported 
sale of a six cylinder engine to Grover 
Loening. Through George B. Post, 
the Edo Aircraft Company announced 
the sale of 13 sets of Edo pontoons. 
Sale of a welding outfit to the Stinson 
firm was reported by the Linde Air 


Five Recommended 
For Aero Secretary 

WASHINGTON (n. c.)— 
Among those men whom 

of the aeronautical industry 
have recommended to Presi- 


committee of the N.A 
Clarence M. Young, dire 
of the Aeronautics " 


Depan 


of Coir 


Maj. Talbot O. Freeman of 
Connecticut, who was with 
the American Naval Unit in 
Italy; John Voorhies, Colum- 
bus, Ohio, former member of 
the Ohio legislature and 
former member of the Yale 
Naval Aviation Reserve 
Unit ; and Edward P. Warner, 
former assistant secretary of 
the Navy for aeronautics. 
Assistant Secretary William 
P. MacCracken is tentatively 
scheduled to leave his position 
about June 1, it is understood. 


Products Company, which announced it 
would supply the aircraft manufacturer 
with complete oxy-acetylene apparatus 
for the new Wayne, Mich., factory. 

W. J. Savage Company, Inc., Knox- 
ville, Term., stated it had sold two of 
the gray metal cutters displayed at the 
show to the American Aeronautical 
Corporation, New York. Many pending 
contracts were reported by the Savage 
firm as a result of the showing at 

Detroit. 

Wright Aero Gets Assembly Plant 
ST. LOUIS (mo.) — The Wright 
Aeronautical Corp. has leased a three- 
story factory building at the southeast 
corner of McKissock and Adelaide 
avenues here as an assembly plant for 
Gypsy engines and work of equipping 
the plant will be started immediately 
under W. K. Swigert. The plant will 
employ 200 mechanics and will produce 
several hundred engines a month. 

Seek Florida Plant Sites 

ST. PETERSBURG (fla.)— T he 
Travel Air firm of Wichita, Kan., and 
A. V. Trotter, of San Diego, Calif., are 
each reported to be considering the 
establishment of an airplane factory 


S.A.E. Holds 
Two-Day Program 

DETROIT (mich.)— A series of in- 
teresting sessions constituted the two- 
day program provided by the aeronautic 
section of the Society of Automotive 
Engineers during the week of the re- 
cent All-American Aircraft Show. 

The program began Tuesday morning 
with a visit to the Ford Airport where 
experiments in towing gliders by auto- 
mobile were conducted. The technical 
sessions of the first national aeronautic 
meeting began Tuesday evening with 
a dinner at the Book-Cadillac Hotel. At 
the dinner the Wright Brothers Medal 


warded 


:. Come 


Clinl 


H. Havill. E. P. Wan 
master and Brig. Gen. W. E. Gilmore 
was the speaker of the evening. 

On Wednesday morning a meeting 
of the standardization committee of the 

held. The afternoon session consisted 
of a paper on the magneto compass by 
F. P. Wills, of the General Electric Co., 
followed by a discussion by Charles 
Colvin of the Pioneer Instrument Com- 
pany. 

At a joint session with the National 
Gliding Association, Miss Amelia Ear- 
hart and Reed Landis discussed gliding 
from the enthusiasts' standpoint. Later 
Dr. Wolfgang Klemperer was intro- 
duced by Anthony H. G. Fokker and 
Dr. Klemperer read an interesting paper 
on gliding, in which he pointed out that 
consideration of engineless craft in- 
volved a consideration of pure aerody- 

Two papers were read at the evening 
session, the first by Dr. G. W. Lewis, 
of the N.A.C.A. and the second by 
Lieut. C. B. Harper, of the Bureau of 
Aeronautics. Dr. Lewis’ subject was 
the N.A.C.A. engine cowling and Lieu- 
tenant Harper discussed wing slots and 
their application. Both papers were 

ing discussion followed after each was 
read and at the end of the session. 

National Tonr Date Set 

DETROIT (mich.)— The annual Na- 
tional Air Tour is to be held from Octo- 
ber 5 to October 21, covering about 
3,980 miles, it was announced during 
the All-American Aircraft Show. The 
planes will start from this city and will 
visit St Paul, Des Moines, la., Kansas 
City, Mo., Atlanta, Ga., Baltimore, Md., 
Philadelphia, New York City, Augusta, 
Me., Ottawa, Montreal, Toronto, Wind- 
sor, Ontario, and return to Detroit. Ray 
Collins will be manager and Capt, Frank 
Hawks referee. 


Increase “Patrii 


” Price 


BRISTOL ([pa.) — T he price of the 
Keystone Aircraft Corporation's 20- 
passenger Patrician monoplane trans- 
port has been increased from $85,000 to 
$90,000, it has been announced. The 
change in price became effective April 
10. Nearly a dozen of these planes are 
under construction. 
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Glider Interests 
Hold Conference 

DETROIT (mich.)— Opened by Ed- 
ward S. Evans, founder and president, 
the National Glider Association held a 
conference Wednesday during show 
week, with glider clubs from all parts 
of the country — nine in number — repre- 
sented. Not all of these, however, were 
affiliated with the N.G.A. 

The morning was occupied with gen- 
eral discussions and reports. The Cali- 
fornia Glider Club and the University 
of Detroit Club, it developed, have been 
the most active. E. T. Akin, represent- 
ing the Glider Club of Breckenridge, 
Tex., reported considerable success in 
towing experiments. 

At a joint session with the S.A.E. in 
the afternoon. Miss Amelia Earhart and 
Col. Reed Landis talked on their glider 
experiences, while Dr. Wolfgang Klem- 
perer, an expert both in theory and 
practice, gave a most interesting and 
valuable exposition of the various phases 
of gliding and soaring. Dr. Klemper- 
er's talk was illustrated with lantern 
slides. It was followed by moving pic- 
tures of gliding both in this country 
and in Germany which were supplied by 
the Air Service, by Anthony H. G. 
Fokker, and by the N.G.A. Later in the 
week, demonstrations of gliding were 
given by University of Detroit students. 

Clubs and their representatives were 
as follows: California Glider Club, 

Charles Ferguson, San Francisco; 
Glider Club of Breckenridge, Tex., E. T. 
Akin; Glider Club of Wisconsin, Carl 
Schoeter, Milwaukee; Cleveland Glider 
Club, Kenneth Ross; Akron Glider Club, 
Dr. Wolfgang Klemperer. Michigan 
was represented by the Dearborn Glider 
Club, the Albatross Club, and the Uni- 
versity of Detroit Club, each of which 
sent several members. Enthusiasts from 
Chicago, St. Louis, and New York were 


Aircraft Steel Enlarges Plant 

WICHITA (kan.)— The Aircraft Steel 
Corporation of this city which handles 
steel for airplane use exclusively, is 
building an addition to its plant which 

addition will accommodate incoming 

factoring the products this company dis- 
tributes to all parts of the country. 
Among customers of the Wichita con- 
cern are the largest aircraft plants in 
America. A. E. Martin is president of 
the company which was organized here 
less than a year ago, and O. W. Wort- 


New Plant for Supreme 

WICHITA (kan.)— The Supreme 
Propeller Company of Wichita is build- 
ing a new $35,000 factory to take care 
of the flood of orders. The new build- 
ing will be of brick and steel. The out- 
put will be boosted from 12 to 50 daily, 
it is said. A new type of steel propeller 


Russia Orders ’Chutes 

BUFFALO (n.y.)— An order for 300 
parachutes has been received for the 
Russian Government Air Force by the 
Irving Air Chute Company, Inc., of this 
city. This order supplements another 
Russian order for 200 'chutes received a 
short time ago. Substantial orders have 
been received recently also from the 
Governments of Norway, Cuba and 
Greece. It is reported that the com- 
pany has orders on hand at the present 
time exceeding the entire output for 
1928. 


Problems Discussed 
By the Manufacturers 

DETROIT (mich.) — On Tuesday 
morning during exposition week, the 
public meeting of the Commercial Man- 
ufacturers Section of the Aeronautical 
Chamber of Commerce was held. The 
representatives of about 40 companies 
were present, but with a few notable 
exceptions they were not the men who 
guided the company policies. 

A report was read by Mr. Noorduyn 
on the work of the standardizations 
committee, but as the main dealings of 
this committee is with the S.A.E., the 
discussion was rather listless. In the 
absence of Mr. Love, a brief report was 
read dealing with the work of the flying 
school committee and with its relations 
to the Department of Commerce. 

Quite a lively discussion was entailed 
on the question of aircraft firms pirating 
each other's employees. It was pointed 
out that in Wichita a gentlemen's agree- 
ment obtained that only men out of em- 
ployment would be hired, and those 
hired would not be taken at a greater 
salary than they had been getting. 


Buys Pittsburgh Interest 

PITTSBURGH (fa.)— A substantial 
interest in Aircraft and Airways of 
America, Inc., which is to own and 
operate the Bettis Field, eight miles 
south of here, has been bought by the 
Curtiss-Keys group. The field will be 
enlarged and used as a unit in the chain 
of the Curtiss Flying Service, Inc. Air- 
craft and Airways, Inc., owns Servair, 
Inc., representative of the Wright Aero- 
nautical Corporation here, and the 
Reading Airways, Inc., which is to 
operate passenger service between here 
and Philadelphia and Washington and 
New York under the name of Eastern 
Air Transport. 


Brown to Handle Walter Engine 

OKLAHOMA CITY (okla.)— Willis 
C. Brown, formerly president of the 
Spartan Aircraft Company of Tulsa, 
Okla., has resigned from that position to 
take charge of a factory branch in Tulsa 
of the Walter engine, manufactured by 
J. Walter & Co. of Prague, Czecho- 
slovakia. No appointment to Mr. 
Brown’s position has as yet been made. 
The Spartan organization will continue 
to equip its C-3 model with the Walter 
engine. 
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Keystone Secures 
English Plane Rights 

Will Build Flying Boats 
Of Short Brothers’ Design 
BRISTOL (pa.) — Another famous for- 
eign line of aircraft is to be built in this 
country by an American company. This 
time the planes involved arc the Short 
Brothers’ products and the American 
interest is the Keystone Aircraft Corpo- 
ration of this city. This concern has 
secured all manufacturing rights in the 
United States of all commercial designs 
of the Short Brothers, including floats. 

The English firm has been conspicu- 
ous in the commercial field for their 
flying boats, one of which is the Short 
"Singapore," a three engine, 15-passen- 
ger flying boat on which Keystone will 
specialize. This machine has a speed of 
103.8 knots at 5,000 ft. and a service 
ceiling of 12,650 ft. It is powered with 
three 525 hp. Bristol Jupiter IX geared 
air-cooled engines mounted between the 
wings and driving tractor propellers. 


Two pilots sit side by side in a cock- 
pit in the nose, complete dual controls 
being fitted. The second pilot also has 
duties as navigator and wireless oper- 
ator, and a compartment back of the 
cockpit has been fitted out with all nec- 
essary equipment for his use. The 15 
passengers are seated in rows of three. 
The seats are metal framed and are 
fitted with detachable cushions which 
may be used as life belts in emergency. 
There is a collapsible table and a port- 
hole for each seat, and adequate cool- 
ing, heatmg, ventilating and lighting 

In the rear of the cabin is a buffet 
fitted with oil cookers and ice chest and 
back of the main cabin is a lavatory. 
Back of this is a baggage compartment. 
The wireless equipment provides tele- 
phone range of 200 to 250 miles and 
telegraph range of 300 to 400 miles. 
The span of the top wing is 93 feet. 
Height of the plane is 22 ft., 3 in., and 
its length is 64 ft., 9 in. 

The Short company is the oldest 
established firm of airplane designers 
and producers in the United Kingdom 
having been founded in 1898 for the 
manufacture of spherical balloons. De- 
sign and manufacture of airplanes was 
added to the business in 1908. The firm 
began production of seaplanes in 1911 
and in 1913 developed a folding wing 
device which made it possible for the 
English Navy to carry seaplanes of 
large dimensions. The company has 
been the leading England exponent of 
metal construction for many years. 


Eagle School Moved 

DEKALB (ill.) — Eagle School of 
Aviation, owned and operated by Dr. 
Henry J. Neubauer, has been moved 
from its former location at Hinckley, 
111. to the Dekalb County Airport near 
Waterman. 
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Fairchild States 
Expansion Program 

Addresses Detroit 
Gathering of Agents 

DETROIT (mich.) — An expansion 
program of wide scope was announced 
by Sherman M. Fairchild, president of 
Fairchild Aviation Corporation, at a 

distributors and dealers at the Book- 
Cadillac Hotel, April 10. 

A. A. Woodruff, sales manager, out- 
lined the sales and dealers' help policies 
of the organization, production sched- 
ules, deliveries, and the advantages of 
Fairchild models 21, 41 and 71 and the 
Kreider-Rcisner Challenger biplanes 
which have been added to the Fair- 
child line. 

Information conveyed to the dealers 
indicated that the Fairchild Corporation, 
by reason of the varied manufacturing 
and service activities of its subsidiary 
companies and by its recent affiliation 
with the Aviation Corporation, now 
occupies a position of great strength in 

Studying Fljlni BoliK 

The Aviation Corporation, which 
may control 56 per cent of the Fair- 
child stock, now holds a large interest 
in Universal Airlines and Colonial 

Fairbhild Aviation has now acquired 
the Kreider-Reisner Aircraft Company 
and is interested in the Pittsburgh Metal 
Aircraft Corporation, which will pro- 
duce an all-metal plane. 

It was announced, furthermore, that 
Fairchild was conducting extensive ex- 
periments with flying boats and 
amphibion planes, and will, in the near 
future, announce important develop- 
ments along that line. 

Announcement was also made of the 
world’s largest commercial wind tunnel, 
designed by Col. V. E. Clark, formerly 
in charge of the Army Air Corps 
Engineering Division at Dayton, Ohio, 
which is to be installed at the Farming- 
dale plant. 


•'sing, and an eight-page house organ 
folder to be distributed monthly. A 
dealers’ bookkeeping system, visits by 
service representatives, a substantial 

contracts secured by them, in addition 
to rental of dealers’ planes for the 

In addition, Fairchild operates a mode- 
training school at Farmingdalc and w 
distribute — J ~'- - " - ' ' 


id helps. 

Deliveries within 60 days were 
promised for the new model 61 designed 
as a four-place dual control with 225 lip. 
Whirlwind, or 6-place dual control with 
300 hp. Whirlwind, with an announced 
performance equalling the leaders on the 
market. Mr. Woodruff stated that 
Army tests recently completed, revealed 
the Model 71 as an outstanding per- 
former in its class. 

the manufacture of the 80 hp. Genet 
engine, it was said that Fairchild has 
an engine plant equal to any in the 
country from which some very interest- 
ing engine developments may be ex- 
pected. The Genet engine was selected 
after 200 hr. of dynamometer and flight 
testing of 10 Genet engines, during 
which time only two minor failures 
occurred. 

The assembled dealers were given a 
very frank statement regarding certain 
during setbacks experi- 


Last year the Fairchild corporation 
and subsidiaries did a gross business of 
$2,600,000. This year, including pro- 
duction of Kreider-Reisner planes, 
Fairchild expects to do a gross business 
of $10,000,000. 

The plane production schedule, as 
announced by Mr. Woodruff, was 580 
Fairchild planes, which included 300 
21's, 100 41’s, 180 71's, and 500 Krei- 
der-Reisner planes. As an indication 
of the present demand, Mr. Woodruff 
stated that bona fide orders, totalling 
$200,000 had been mailed to the factory 
April 9, representing business done 
that day. 

Co-operation with dealers, Mr. Wood- 
ruff stated, called for an appropriation 
of $125,000 for dealers advertising and 
helps, $40,000 for institutional adver- 


enced by the company recently, n; 
failure of the Caminez engine to come 
up to expectations and necessary 
changes in design of models 41 and 21 
due primarily to inability to obtain the 
engines for which they were designed. 

However, the experience gained and 
the modern engine production tools and 
complete engine testing equipment in- 
stalled at Farmingdalc, which are now 
available for production of the Genet 
engine and for other important engine 
developments arc proving of great value 
in the present expansion program. 

The Caminez engine tests resulted in 
bringing into the Fairchild group the 
Kreider-Reisner Company, because, Mr. 
Woodruff stated, the plane produced by 
this company proved to be capable of 
withstanding the excessive vibration of 
the Caminez engine. 


Gets Cessna Plant Contract 

WICHITA (kan.)— The W. S. Hen- 
rion Construction Company has been 
awarded the contract for construction 
of six new brick and steel factory units 
of the Cessna Aircraft Company. The 
building project involves $125,000. 
Plans call for completion by the middle 
of June. It will contain 55,000 sq.ft, 
of floor space. The Cessna company 
plans to turn out between twenty and 25 
four and six-place cantilever wing mono- 
planes weekly after moving into the new 
plant. The payroll will be increased to 
approximately 200. 


Aviation Corporation 
To Absorb Colonial Line 

NEW YORK (n. Y.)— Colonial Air- 
ways System, which includes Colonial 
Western, Canadian Colonial, and Colo- 
nial Air Transport, is to be absorbed by 
The Aviation Corporation, it has been 

eculcd and completion of the merger 
hinges only on the acquisition of more 
than 51 per cent of the Colonial stock. 

The announcement was made on the 
eve of the inauguration by Colonial of 
its twice daily New York-Boston pas- 

ports. The company operates altogether 
about twenty planes over 967 miles of 
airways carrying mail and passengers. 
The lines connect Boston and New 
York, Boston and Montreal and Albany 
and Cleveland by way of Buffalo. 

Maj. Gen. John F. O’Ryan, head of 
Colonial will continue as directing head 
the system as vice-president of The 
Aviation Corporation and a member of 
the board of directors and executive 
committee. The Colonial system is 
capitalized at $5,000,000. It has been 
operating between Boston and New 
York since July 1, 1926. 

At the same time it was revealed that 
the Aviation Corporation is planning to 
take over control of the Embry-Riddle 
Company of Cincinnati which operates 
a mail and passenger line between Chi- 
cago and Cincinnati by way of Indian- 
apolis. This company connects at Chi- 
cago with Universal Aviation system 
and at Cincinnati with Continental" Air- 
ways, a subsidiary of Universal. The 
Embry-Riddle Aviation Corporation has 
been formed under a Delaware charter 
to take over the Cincinnati concern it 
is said. The Aviation Corporation will 
share control of this company with Air 
Investors, Inc., of this city. 


Light Lear Plane Tested 

WICHITA (kan.) — Powered with a 
Henderson four-in-line engine which 
develops 32 hp., the new Lear long- 
wing monoplane which is to be manu- 
factured by the Lear Aircraft Company 
of Wichita, is reported to have passed 
its tests with flying colors. The small 
training craft, weighing but 471 lb. with 
engine, developed a speed of 80 m.p.h. 
and landed at the low speed of 20 
m.p.h. Claude Z. Lear, a student of the 
University of Wichita, designed the 
plane. 

Foulois Shifted 

WASHINGTON (d. c.)— Brig.-Gen. 
Benjamin D. Foulois, assistant to the 
Chief of the Air Corps and one of the 
pioneer aviators of the Army, has been 
assigned to duty at Wright Field. Day- 
ton, O., as chief of the Materiel Divi- 
sion, effective June 30. Brig.-Gen. 
William E. Gillmore. also assistant to 
the Chief of the Air Corps, who is now 
chief of the Materiel Division at Wright 
Field, has been ordered to report to 
Washington by June 30. 
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Nine More Planes 
One Engine Approved 

WASHINGTON (d.c.) — Announce- 

3ranch that nine more plane models 
have been granted approved type cer- 
tificates, bringing the total certificates 
awarded to 137. Another engine, fur- 
thermore, has received approval, this 
power plant being the Wright R-540, 
five cylinder radial air-cooled_ engine. 
This plant, which develops 165 hp. at 
2,000 r.p.m., was granted approval 
No. 23. 

The planes are as follows : No. 129 — 
Bellanca CH-300, 6 place cabin land 
monoplane, Wright R-975-A developing 
300 hp.; No. 130— Travel Air B-6000, 
6 place cabin land monoplane, Wright 
R-975-A ; No. 131— Fleet Model 2, 2 
place open land biplane, Kinner K-5; 
No. 132— Stout 4-AT-E, 14 place cabin 
land monoplane, three Wright R-975-A; 
No. 133— Boeing 100, single place open 
land biplane. Wasp 450 hp. ; No. 134 — 
Bourdon B-2, 3 place open land biplane, 
Siemens— Halske, SH-14; No. 135- 
Butler “Black Hawk,” 3 place open 
land biplane, Wright R-975-A; No. 136 
— Stinson SM-1F, six place cabin land 
monoplane, Wright R-975-A; and No. 
137 — Stearman C3MB, single place 
open land biplane, Wright J-5. 


Organize Comet 
Engine Corporation 

NEW YORK (n.y.)— Comet engines, 
which have been manufactured hereto- 
fore bv the Aircraft Engine Corpora- 
tion of California, at Oakland, are to be 
built by the Comet Engine Corporation, 
recently organized under the laws of 
Delaware to acquire the entire interests 
of the other concern. Backing^the new 

Crocker First Company of San Fran- 
cisco, the Gisholt Machine Company of 
Madison, Wis., and their associates. 

Harvey L. Williams of the executive 
committee of the Aviation Corporation 

elected president and director. John H. 
Geisse, aircraft engineer, is vice-presi- 
dent in charge of engineering. George 
H. Johnson of the Gisholt company, is 
vice-president also, and a director. The 
other directors include Alan J. Lowrey 
of the Crocker First Company, George 
Mixter, Stone & Webster, Inc., and 
Sherman H. Fairchild. Manufacture 
will continue at the present time until 
a new plant has been built at a site not 
yet determined. 


Ford Cuts Prices 

DETROIT (mich.)— Down come the 
prices for the Ford transports, accord- 
ing to an announcement here. The 
cuts, ranging from $7,000 to $10,000, 
mean that the Model 4-AT now may 
be bought for $42,000, the Model 5-AT 
for $55,000 and Model 6-AT for 
$50,000, representing reduction of 
$7,000, $10,000 and $8,000, respectively. 


Plan Two New 
Models of “ Bullet ” 

DETROIT (mich.) — An- 
nouncement by Alexander 
company officials at the air 
show indicated that the Colo- 
rado Springs firm would 

plane models designated as 
the “22” and the “45," calibre 
numbers being used. Produc- 
tion on the Model 32, dis- 
played at the show, will begin 
this month to meet the orders. 

The Model 22 is to be a 
two-place craft powered by a 
small engine of a type yet un- 
announced. The Model 45 
will be a four-place plane em- 
ploying the Wright 300 hp. 
J-6 plant. 


Thompson Gets 
Big Wright Order 


CLEVELAND (ohio)— A $500,000 
order for engine valves, covering the 
entire requirements of the Wright Aero- 
nautical Corporation, Paterson, N. J., 
for the balance of the year, has been 
received by Thompson Products, Inc., 

According to company officials, this 
is the largest single valve order ever 
received by Thompson Products for 
either automobile or airplane engines, 
although blanket contracts are in force 
from large automobile builders, covering 
several parts, which total more than 
$500,000. 

The valves are for five current 
Wright engine models, using from five 
to nine cylinders and ranging in horse- 
power from 150 to 525. The stems of 
the exhaust valves arc hollow to gain 
light weight — a type perfected by 
Thompson Products. Delivery of the 
valves will begin in 30 days. 


Wilcox Concern Builds Plane 

TULSA (okla.) — Production has been 
started upon a three-place cabin mono- 
plane of high wing design at the H. F. 
Wilcox Aeronautics Corporation's plant 
west of Tulsa. The plane designed and 
built by W. S. Collier, is the third type 
of plane he has perfected. The cock- 
pit is behind the upper tying with a 
two passenger enclosed cabin directly in 
front of the cockpit and below the wing. 


Flying Schools Seek Rating 

WASHINGTON (d. c.)— Many flying 
school operators are reported to have 
expressed their desire to be placed 
under the rating system of the Aero- 
nautics Branch which is seeking to es- 
tablish and maintain certain standards 
in flying school personnel, operation and 
equipment. 
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Develops Radio 
Altitude Indicator 

Lights Guide Pilot 
When Nearing Ground 
SCHENECTADY (n.y.) — Airplane 
altitudes may be indicated now by an 
instrument called the radio echo alti- 
meter developed by Dr. E. F. W. Alex- 
anderson, consulting engineer of the 
General Electric Company. The instru- 
ment is based on the theory that the 
time interval required for radio impulses 
to travel from the plane to the ground 
and back again to receiving sets on the 
plane may be adapted as a reliable alti- 
tude indicator. 

It was discovered that every time the 
airplane changed altitude by half a wave 
length a whistling note went through a 
complete tune cycle from low pitch to 
a high pitch and back again to a low 
pitch. By counting the cycles of the 

tude, this being registered automatically 
on a meter on the dashboard graduated 
up to 3,000 ft. The echoes become 
stronger, of course, as the plane ap- 
proaches ground. A memory meter was 
developed which displays the last alti- 
tude reading until a stronger echo, indi- 
cating a lower altitude, occurs. 

The main feature of this device is 
its use for landing and in this connec- 
tion three lights placed on the cockpit 
panel assist the pilot by visual signals. 
The green light flashing indicates the 
pilot is 250 ft. above ground. The 
yellow light shows he is 100 ft. above 
ground and the red light gives a posi- 
tive warning that the ground is onlv 
50 ft. below the plane. 

If a depth sounding is desired when 
climbing, in which case the echo is 
becoming weaker constantly, a push but- 
ton may be used to eliminate the mem- 

succeeding reading of the meter then 
is an indication of the last echo. Thus 
a depth sounding may be taken at any 
time during the flight whether the plane 
is ascending or descending. The de- 
mental stage. 


Open Welding School 

KANSAS CITY (kan.)— A new kind 

by S. Q. Noel and W. D. Patterson. 
The school is knosvn as the National 
Aircraft Welding School. Six students 
were enrolled the first week. The stu- 
dents will be trained in welding, work- 
ing in connection with the making and 
repairing of airplanes. 


Low Fuel Use Reported 

WICHITA (kan.)— Only 57 gal. of 
gasoline were consumed in the recent 
flight of S. T. Stanton of the Cessna 
company in a flight from this city to 
Buffalo’ stopping only at St. Louis. 
The flight was made in nine hours. 
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Two New Firms 
Organized in Wichita 

Select Factory 
Site for a Third 
WICHITA (kan.) — The past week 
ir. Wichita saw the organization of two 
new aircraft manufacturing concerns, 
ami selection of a factory for a third 
new company. 

A. W. Mooney, until recently chief 
engineer and designer for the Eagle- 
rock, and H. L. Shaffer, Denver invest- 
ment banker, have selected Wichita as 
the site for a factory to build a mono- 
plane designed by Mooney. The new 
company will bear his name. 

Mr. Mooney has designed five air- 
planes which have been approved by 
the Department of Commerce. He has 
been honored several times for his 
aeronautical work. The first plane, he 
says, will be ready for its air tests 
within 90 days. Both Denver and 
Wichita capital are behind the new 
concern. 

Aircapital Aircraft, Inc., has been 
formed by a group of Wichita, Minne- 
apolis and St. Paul business men to 
manufacture in Wichita a new type low 
wing monoplane which already has 
undergone extensive air tests here. The 
plane, designed to sell, fully equipped, 
for less than $2,750, is the work of 
W. C. Cumming of Minneapolis. The 
new company is capitalized at $250,000. 


Directors include E. A. Watkins, 
president of the Central Air Lines 
company of Wichita; J. H. Turner, 
Travel Air director; H. L. Bridgeman, 
wartime aviator, who will be general 
manager ; R. D. W. Clapp, banker ; 
C. E. Parr and H. W. Strong, manu- 
facturers, and Mr. Cumming. 

Only the one type of plane will be 
turned out by the new company at this 
time, it is announced. It has a wing 
span of 37 ft. and a length over all at 
23.5 ft. With engine the plane weighs 
725 lb. and can carry a useful load of 
480 lb. Its cruising speed is 75 m.p.h. 
Tests with a 30 hp. engine have shown 

Mmqxh* LeBlond 60 power plantswill 
be installed in the new planes. 

The Yunker Aircraft Corporation, 
moved to Wichita recently from Dodge 
City, Kan., has acquired a temporary 
factory and machinery is being installed. 
A new modern factory is planned for 
later in the summer, as soon as the 
concern can acquire an airport site. 
George C. Yunker is president of the 


Boeing Installs Wing Plant 

CHEYENNE (wvo.) - Boeing Air- 
Transport Inc., has decided to establish 
in Cheyenne, Wyo., an entire wing 
building division, with Ellery A. Ben- 
nett and E. T. Allen in charge. All 
wings will be shipped to Cheyenne and 
will be rebuilt entirely. 


Moon to Build Planes 

ST. LOUIS (mo.)— The Moon Motor 
Car Company of St. Louis is to enter 
the airplane nianufacturing business 
after consolidating with a western plane 
manufacturing company. Negotiations 

announcement will be made soon. The 
new airplane engine developed by the 
Continental Motors Company will be 


Announce Bendix 
Aviation Corporation 

NEW YORK (n. y.)— B endix Avia- 
tion Corporation is the name of the new 
combine of leading manufacturing com- 
panies for participation in making aero- 

cludes the Bendix Brake Company, the 
Eclipse Machine Company and its sub- 
sidiaries, the Delco Aviation Corpora- 
tion, the assets and business of the 
Stromberg Carbureter Company of 

tilla Magneto Corp., and other compa- 
nies in the aviation accessory field. 

The General Motors Corporation will 

company and will provide important 
rights in the aviation accessory field and 
rights in connection with other devices. 
Other important rights will be provided 
also through the Eclipse Machine 
Company. 

Vincent Bendix will be president of 
the concern. The board of directors 
will include Mr. Bendix, C. E. Wilson, 
Richard Hoyt, C. O. Miniger, Clement 
M. Keys, Paul H. Davis, W. L. O'Neill, 
Frederick B. Rentschler Albert Bradley, 
James C. Willson, W. L. McGrath, 
W. J. Buettner and Graham B. Gros- 


Okay Starts Production 

MUSKOGEE (okla.)— The Okay Air- 

designed three place low wing cabin, 
Kinner powered, monoplane here in a 
temporary factory, formerly the Okay 
Motor Truck works. A ten-place tri- 
engined transport plane is to be built 
also. Wichita has been settled upon as 
the distribution point of the planes. The 
board of directors includes : C. N. Mar- 
tin, president; Earl A. Bidwell, vice- 
president; Dan L. Jones, secretary- 
treasurer, all of Wichita; M. O. Leach, 
Augusta, Kan. ; L. G. Richardson, 
Arkansas City; L. W. Duncan, Mus- 
kogee; J. C. C. Morse of Hutchinson, 
Kan., and W. P. Sullivan, chief engineer. 


Army Has Blind Flying Class 

WASHINGTON (o.c.)— Blind flying 
practice is being given a class of Air 
Corps pilots at Bolling Field, one of the 
first students being Maj. Gen. James E 
Fechet. A canvas canopy designed by 
Capt. Ira C. Eaker, instructor, encloses 
the cockpit of a Douglas observation 
plane simulating conditions encountered 
at night or in fog or storm. An emer- 
gency pilot occupies another cockpit. 


College Clubs 
Meet at Detroit 

DETROIT (Mien.)— For the purpose 
of perfecting the machinery of the or- 
ganization, the second conference of 
the newly formed Intercollegiate Aero- 
nautical Association was held here last 
week in conjunction with the Second 
Annual All-American Aircraft Show. 
Representatives of sixteen college flying 
clubs attended. 

The first day was devoted to addresses 
on various aeronautical subjects by a 
— -r : - ~ it authorities. These 
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intercollegiate flying clubs 
with the private flying committee of 
the N. A. A., another on intercollegiate 
gliding, a third on the operation and 
financing of a flying club and a fourth 
on intercollegiate ballooning. The busi- 
ness of the first day was concluded with 
an informal dinner. The program for 
the second day included an address on 
aviation club activities in Canada and 
a discussion of a permanent organiza- 
tion for the intercollegiate association. 

The flying club association was formed 
for the purpose of organizing the col- 
lege aeronautical societies and flying 
clubs at a meeting called by the Yale 
Aeronautical Society at New Haven, 
Conn., in October, 1928. At this meet- 
ing, eleven universities and colleges 
were represented and some little prog- 
ress toward the establishment of the 
organization was made. The name was 
selected, an executive committee was 
formed, and the purposes of the asso- 
ciation were outlined. The second con- 
ference to continue the organization 
work was sponsored by the University 
of Detroit Aero Society. The clubs 
represented were Yale, Cornell, Car- 
negie Tech, New York University, Har- 
vard, Michigan, Ohio State, Illinois, 
Minnesota, Purdue, Toronto, Akron, 
South Dakota, Texas Agriculture and 
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Seeks Balloon Record 

WASHINGTON (d.c.) — A world en- 
durance record for balloons is to be 
sought by the crew of the special Army 
balloon of 35,000 cu.fL gas capacity to 
be manned by Capt. William Flood and 
Lieut. U. G. Ent at the National Elimi- 
nation Balloon Races, Pittsburgh, May 
4. The balloon has been lightened by 
eliminating the net covering the envel- 
ope and holding the basket and substi- 
tuting rigging bands. The 250 lb. saved 
will be utilized for ballast and it is hoped 
that the craft may remain in the air at 
least 48 hours to break the present 
record of 47 hours. 


Aero Supply to Expand 

COLLEGE POINT (l.i.)— Stockhold- 
ers of the Aero Supply Manufacturing 
Company here have approved its plan to 
purchase the Standard Automatic Prod- 
ucts Company of Corry, Pa., and the 
National Steel Products Company. 


Purple colored gasoline is to be sup- 
plied to all flying fields by the Ethyl 
Gasoline Corporation, the color being 
adapted to more easily distinguish it 
from automobile fuel. 

Twenty-eight army aircraft, 18 of 
them coming from Lansing Field, 
Midi., will be flown to the Annual 
National Convention of the Reserve 
Officers' Association at Indianapolis, 
April 24. Several aircraft firms are ex- 
pected to have exhibits at the airport 
during the Convention. 

Three more Vought Corsairs re- 
cently took off from Mitchell Field, 
L. I., with Mexican federal pilots, for 
delivery to the Mexican Government. 

A total of 163 students is reported 
enrolled in the Porterfield Flying 
School, Inc., Fairfax Airport, Kansas 
City. 

North American Aviation, Inc., re- 
ports net income of $500,642 for the 
first quarter of 1929. Surplus as of 
March 31 was put at $509,500, with 
total assets of $25,561,402, of which 
$7,230,129 is credited to open market 
securities. 

New Yorkers have been told that the 
Slate, all-metal, steam-driven dirigible, 
being completed at Glendale, Calif., is 
due to arrive in the East in June. 

American Cirrus Engine Company of 
Belleville, Pa., reports a $3,000,000 
order of its engine from the Great 
Lakes Aircraft Corporation. 

Noel Wein and other pilots in Alaska 
are attempting to ferry cargoes of fur 
by plane from the trading posts to 
transportation centers. Success would 

travel by air what by ground would 
take several weeks. 


Mrs. Keith Miller and Capt. W. M. 
Lancaster are planning a transconti- 
nental flight from Los Angeles to New 
York, either non-stop or with but one 
stop in a tri-engine plane now being 
built at Los Angeles. 


second lieutenants in the 
Corps will be held in June 
of this year and next year 
second lieutenants may be 
the first examination and 


Production of a four-place cabin 
monoplane is planned by the Courier 
Aircraft Company, which has leased a 
factory formerly occupied by the Inter- 
national Aircraft Corporation at North 
Long Beach, Calif. 

Arranged by E. P. Chalfant, executive 
vice-president, a meeting of the aero- 
nautical committee. National Standard 
Parts Association, was held in a Lock- 
heed Vega in flight over Detroit during 
show week. William S. Brock piloted 


Twenty-nine Wasp engines have been 
ordered front the Pratt & Whitney Air- 
craft Company, Hartford, Conn., by the 
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Stout Metal Airplane Division of the 
Ford Motor Company. 

The General Surveyor, twin-engined 
cabin monoplane developed by the Gen- 
eral Airplanes Corporation, Buffalo, 
N. Y., is being given additional tests at 
that city’s municipal airport. Though 
the plane is now powered by J-5 en- 
gines, the J-6 type will be employed 
when received from the Wright com- 


An engine overhauling department 
has been installed at St. Louis by the 
Robertson Division of Universal Avia- 

A flight around the world is being 
planned by Capt. Jean F. DeVillard, 
with Peoria, 111., as the starting point. 
National Airways System, Inc., now 
building a factory in that city, is to con- 
struct the tri-engined machine which 
the Captain intends to use. 

Boeing Airplane Company’s engineer- 
ing staff has been increased to 82 men, 
almost all of whom are graduate en- 

Detroit Aviation Syndicate, to be 
capitalized between $5,000,000 and 
$10,000,000, has been organized to offer 
financial assistance to aeronautical 
interests desiring to locate in that city. 
Edward S. Evans is the head of the 

The new Waco powered with the 
Wright R-540, five-cylinder, radial, 
air-cooled engine, will be designated as 
the Waco “165" rather than the Waco 
“150,” since the engine has been ap- 
proved by the Aeronautics Branch at 
165 hp. 

Colonial Air Transport opened its 
twice daily passenger service between 
New York and Boston, April 15. 

Continental Motors Corporation an- 
nounces it will start quantity produc- 
tion of its aircraft engines about June 1, 
the first type being a seven-cylinder. 


A Neon wind indicator, 13 ft. long 
and 9 ft. wide, has been ordered for the 
Albany, N. Y., airport. 


Utica Flying 
N. Y„ has been 
and plans to in 


Service, Inc., Utica, 
recapitalized recently 
augurate a passenger 


Graham Flying Service of Oklahoma 
City, is to operate a flying school at 
Enid, Okla., the fourth in its chain. 


There is still much for American air 
interests to learn from Europe, accord- 
ing to Maj. Clarence M. Young, who 
returned early this month from a survey 
of operations there. 

A macadam boulevard which would 
cut six miles from the distance between 
St. Louis and Lambert Field has been 
proposed. 

Marysville, Kan., boasts of an air sign 
with letters 35 ft. high painted in white 
on a black background, the panel of the 
sign measuring 580 ft. x 75 ft. The 
community is also planning to construct 
an airport. 


1111 TRADE TIPS 


ll has ben reported that 

for the local branch of Universal Avia^ 
tion schools will be undertaken at Wold- 
Chamberlain Field in the near future, 

A hangar to accommodate eight 
planes will be constructed by National 
Parks Airways, Inc., of which Alfred 
Frank is president, at the Butte, Mont, 
field. 


Erection of a 29-plane hangar 
planned by Albert E. Beesmer, pres 
dent of Beesmer Aircraft, Freemot 


A site has been selected near Lake- 
view on the Pacific Highway, Tacoma, 
Wash., by the commissioners of Pierce 
County, for a county airport. W. E. 
Berry is county engineer. 

Erection of two hangars at Fairfax 
Airport, Kansas City, Kan., is being 
planned by Universal Aviation Corpo- 
ration oi Si. Louis, Mo., according to 
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llllin- PERSONNEL 

John D. MacGreggor, who as vice- 
president of Pan American Airways had 
charge of negotiations with govern- 
ments in Central America, has resigned 
to accept a vice-presidency in the Pan 
American-Grace Company. He will 
direct preparations in South America 
for inauguration of a tri-weekly service 
between the Canal Zone and Mollendo, 
Peru. 

Capt. Ronald Smith has been ap- 
pointed chief test pilot of the Moth Air- 
craft Company, Lowell, Mass. 

Paul E. Reeder has been transferred 
from the Canadian Colonial Airways 
service to the new passenger line of the 
Colonial Air Transport between New 
York and Boston. 

Frank P. Little of Colonial West- 
ern Airways has been placed in charge 
of the Colonial System flying school at 
Buffalo. 

Russell Ahrens and K. K. Knick- 
erbocker have been appointed Boeing 
traffic representatives at Oakland and 
Portland, respectively. 

A. J. Kinsman, formerly in the pas- 
senger traffic department of the North- 
ern Pacific Railway, has been appointed 
Passenger Traffic Agent for the Boeing 
and Pacific Air Transport concerns with 
headquarters at Salt Lake City. 

A. B. Harris has been appointed 
sales manager of the Kreider-Reisner 
Aircraft Corporation. 

Clinton Heiligenstein, of Freeburg, 
111., has been selected as instructor at a 
Greenville, S. C., flying school. 

Lieut. Robert L. Brookings has 
been appointed sales representative of 
the Curtiss Aeroplane & Motor Com- 
pany at Buffalo, N. Y. 

Henry A. Freese has resigned from 
the Aeronautics Branch to handle pro- 
duction at the Swift Aircraft factory, 
Wichita, Kan. 

Charles F. West, chief pilot and 
general manager of the Pioneer Flying 
School, Inc., of Areola, N. J., has been 
appointed service manager for the Gates 
Flying Service at Holmes Airport, 
following the purchase of his company 
by Ivan R. Gates, president and gen- 
eral manager of the Gates Flying Serv- 
ice, Inc. 

B. H. Gilpin of Syracuse, N. Y., has 
been appointed service manager of the 
Pratt & Whitney Aircraft Company, 
Hartford, Conn. 

David S. Ingalls, Assistant Secre- 
tary of the Navy for Aeronautics, has 
been appointed to the Advisory Board 
of the National Aeronautic Association, 
succeeding Edward D. Warner, for- 
mer Secretary of the Navy for Aero- 

Lieut. Robert A. Nagle, of the 
Massachusetts National Guard Squardon, 
has been appointed test pilot and demon- 
stration salesman for the Bellanca Air- 
craft Corporation, New Castle, Del. 

Earl F. Vaskey, formerly of the 
Mahoney-Ryan Company, has become 


sales manager and advisor of the new 
aviation department, of the L. E. Gale 
company, Hankow and Shainghai, 

J. O. Dockery, Wayne Lansing, 
Chester R. Bailes, Allen Olsen and 
Stanley Holsinger have been added 
to the piloting staff of Braniff Air 
Lines. 

O. F. Hunt has been named division 
traffic manager for Interstate Air Lines 
at Terre Haute, Ind. 

Ray Kaufman, president of the Ac- 
curate Gear Company, Springfield, O., 
has been appointed to the merchandising 
and standardization committee of the 
National Standard Parts Association. 

John Kiefer, 18 years old, of Kan- 
sas City, Mo., has been appointed as- 
sistant chief pilot at the Bennett Flying 
School. 

Maurice Marks and B. B. Denke 
have joined Southwest Air Fast Ex- 

Floyd H. Muncie, formerly of Ozark 
Airways, has joined the staff of the 
McIntyre organization of Tulsa, Okla. 

Jack Walton has been named sales 
manager of the Yellow Cab Airways, 
Inc., of Des Moines, la. 

William McFail, one of the oldest 
pilots in point of service on the Uni- 
versal's Twin Cities-Chicago line, has 
been made assistant manager of opera- 

Joe Goodall has resigned from Air 
Service, Inc., of Minneapolis to join the 
Thompson Aeronautical Corporation at 
Flint, Mich. 

Neil Bradley, assistant sales man- 
ager, has been transferred from the 
Minneapolis branch of Universal’s avia- 
tion schools to St. Paul as manager. 
He is succeeded at Minneapolis by G. M. 


Swift Adding Buildings 

WICHITA (kan.)— The Swift Air- 
craft Company of this city, which plans 
to go into commercial production with 
three types of biplanes very soon has 
started work on new factory units. The 
present Swift plant adjoins the new 
640-acre Municipal Airport. The pres- 
ent brick and steel building, 50 x 150 
ft., will become the metal working shops 
of the factory. A 50 x 50 ft. addition 
and a dope house, 50 x 80 ft., is being 
built. The building project calls for a 

wood working plant, 75 x 150 ft., and 
a general assembly line house to be 75 
x 260 ft. 


Complete Bellanca Additions 

NEW CASTLE (del.) — Following the 
recent completion of new building ex- 
tensions to the Bellanca Aircraft Cor- 
poration factory here, it is expected that 
production in April will be stepped up 
to twelve, as compared with six per 
month during the first three months of 
this year, and later will be increased to 
a plane a day. 


AVIATION 
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New Firms Announced 

Efficiency Airways, Ino., Pitts- 
burgh, Pa., capital $500,000; officers, 
Joseph de Otto, president, Joseph E. 
Schuecker, vice-president and secretary, 
Allen R. Willis, treasurer; to operate a 
passenger service and flying school at 
a field on the William Penn Highway. 

Wilkes-Barre Wyoming Airport 
Company, Wilkes-Barre, Pa.; capital 
$155,000; officers, William W. Multer 
and E. G. Smith ; to manufacture, repair 
and operate aircraft. 

Bauppstadt Airport Company, 
Somerset, Pa. ; capital $5,000 ; Clara B. 
Cieeves, treasurer, to manufacture, re- 
pair and operate aircraft. 

Rochester Flying Service, Inc., 
Gates, N. Y., directors and subscribers : 
William G. Dunlop, Jeffrey P. Miller, 
Walter E. Hutchins; to operate air- 

Southern Airways Association, 
Columbus, Ga., J. Ralston Cargill, presi- 
dent; to promote a transcontinental 
aerial highway and to develop airports 
along its route. 

Roanoke Airways, Inc., Roanoke. 
Va. ; capital $50,000; by J. Shirley and 
others. 

New England Air Terminals, Inc., 
Portland, Me., to establish and maintain 
airports^ and operate aircraft in New 

Northwest Air Service, Inc., Seat- 
tle, Wash.; capital of $100,500; by John 
R. Blum and Melville Monheimer. 

Joplin Airways, Inc., Joplin, Mo.; 
capital of $20,000 ; by Ralph L. Nolen, 
Eugene R. Stotts and Everett Askins. 

Atlanta Flying Squadron, At- 
lanta, Ga.; capital, $60,000; by H. M. 
Dodd, John R. Adamson and L. R. 
Cain; to do commercial flying, aviation 
construction, aerial advertising and air- 
plane repair work. 

Aviation Syndicates, Inc., Atlanta, 
Ga. ; by W. H. Vermilya; to handle 
aviation stocks and to gather^ and dis- 

La Roe Aircraft, Inc., at Albany, 
N. Y.; capital 2,000 shares non pa'r 
value stock; by Wilbur La Roc, Jr.; 
Wilbur La Roe, Sr.; and Arthur La 
Roe; to manufacture aircraft. 

Flying Club of Watertown, Inc., 
at Watertown, N. Y.; capital $25,000: 
by Roswell S. George, Harold W. 
Conde, and Merton A. Eveleigh, to op- 
erate aircraft 

Eau Claire Airways, Inc., Eau 
Clair, Wis.; capital of $20,000, for the 
purpose of operating a flying school and 
a regular air taxi and transport service ; 
officers: John R. Davis, president; 

James S. McMillen, vice-president and 
secretary, and Wesley Ferguson, treas- 

Portland Airways at Portland, 
Ore.; by Francis L. Hall, Henry H. R. 
Coe and William P. Foster; to take over 
Hall-Clemence Air Service and operate 
passenger service and flying school. 
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AIRPORTS AND AIRLINES 




Thompson Plans 


Name Airports of Entry 


Universal Cancels 



L & H Erects Grandstand 

HARTFORD (conn.)— The L & H 
Aircraft Corporation, with headquarters 

stand beside its hangar for the use of 
visitors to the field. From the stand 
there is an unobstructed view of the 
entire airport.. Seats will be provided 
for from 250 to 300 persons. 


pany, operating passenger service be- 
tween Wichita and Tulsa and planning 
extensions to Omaha and Lincoln, Neb., 
and to Kansas City, Mo., is considering 
plans now for a line to St. Louis. A 
survey will be taken soon to determine 
patronage. Air mail patronage will not 
be considered in the survey, as Wichita 
interests realize established air mail 
lines will carry the bulk of the mail. 


Begin Work on Marlin Field 

BALTIMORE (md.)— Work on the 
1,200-acre airport and factory project 
planned by the Glenn L. Martin Com- 
pany near Middle River has begun. 
The’ first work, to be done by Potts and 
Callahan, contractors, will be the re- 
moval of trees on the factory site, grad- 
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Omalia-St. Louis 
Schedule Announced 

OMAHA (neb.)— The new Omalia-St. 
Louis air mail line, which begins opera- 
tion May 1, when the new transcon- 
tinental schedules go into effect, will 
provide round trip service twice daily, 
although operation of the night run will 
be delayed because lighting of the air- 
way is not quite completed, local 
Universal Airlines officials have been 
notified. 

Tentative schedule of the Omaha-St 
Louis service is as follows: leave St. 
Louis at 7 :35 a.m. arrive Omaha 12 :05 
p.m. ; leave Omaha 1 :10 p.m., arrive St. 
Louis 5:50 p.m. The air distance, via 
Kansas City, is 403 miles. 

Transfer of West Coast mail for 
southeastern and southwestern cities 
will be made at Omaha instead of being 
brought into Chicago as heretofore. 
Letters for southeastern states will be 
routed from Omaha over the Kansas 
City-St. Louis-Evansville-Atlanta lines. 
Those addressed to Oklahoma and Texas 
will also be transferred at Omaha, con- 
necting at Kansas City with the present 
Chicago-Dallas lines, where connections 
will be made with the line from Browns- 
ville, Tex., to Mexico City. 


Teletype Aids Weather Men 

WASHINGTON (d. c.)— Weather re- 
ports from here to Hadley Field, N. J., 
Bellefonte, Pa., and Cleveland by the 
teletype printer system, which was 
started in February, is working out 
satisfactorily, it is reported. Reports 
are issued twice daily based on informa- 
tion gathered from stations in this 
country and Canada. Transmission is 
started at 8:15 a. m. and 8:15 p. m. and 
continues for about 20 min. Then there 
is a break of 25 min. for exchange of 
reports between the airports, and at 9 
there is another report from here. The 
Weather Bureau says that this method 
permits a more complete volume of re- 
ports, as well as greater promptness. 


Michigan Tour Sanctioned 

PONTIAC (micb.)— Official sanction 
of the National Aeronautic Association 
has been granted for the proposed First 
Michigan Air Tour and dedication air 
meet for the local Municipal Airport. 
The tour is scheduled to start June 10 
from this city and return June 14, visit- 

possible in the state having an airport 
with suitable facilities for accommodat- 
ing a large number of planes. The fol- 
lowing two days will be given over to 
a dedication air meet for the local field. 
The tour is being sponsored locally. 


Pitcairn to Operate Sundays 

ATLANTA (ca.)— On account of the 
heavy traffic over the New York- 
Atlanta-Miami air mail line operated by 
Pitcairn Aviation, it has been decided 
to fly on the route on Sunday, begin- 
ning May 1, in addition to the six-day 
schedule now in effect. 


Pass Oklahoma Airport Law 

OKLAHOMA CITY (okla.) — The 
Black airport measure, which permits 
cities of this state to acquire and own 
airports, paying for them by bond 
issues, lias been made a law with its 
signing by Gov. W. J. Holloway. 


N. Y. Company 
Buys Hadley Field 

NEW BRUNSWICK (n. j.)— Hadley 
Field, well known as the eastern termi- 
nal of the transcontinental air mail lines 
for several years, has been sold to New 
York Air Terminals, Inc., the company 
which also is developing the air termi- 
nal at Secaucus, on the New Jersey 
meadows. Hadley Field will be used 
as a temporary base for the air concern, 
it is said. 

Plans for a seaplane base at North 
Beach, Queens, to be in operation by 
June 15, have been announced. Another 
seaplane base at Black Tom, N. J., op- 
posite the Statue of Liberty, and a third 
in the North River between 60th and 
100th Streets are being considered. The 
concern is interested also in leasing the 
200-acre terminal for both land planes 
and seaplanes recently selected by the 
Westchester County Park Commission 
at Croton Point on the Hudson River. 


Change Packard Field Name 

DETROIT (mich.)— Packard Field, 
the name of the original airplane prov- 
ing grounds of the Packard Motor Car 
Company, has been changed to Gratiot 
Airport, according to a recent announce- 
ment of Howard C. Hartung, president 
of the Hartung Aircraft Corporation. 
The Hartung corporation has a lease on 
Packard Field originally established as 
a testing field during the World War. 
The change was made to avoid con- 
fusion, between the field and the 
Packard proving grounds at Utica, 
Mich., where the Packard company is 
experimenting with its new Diesel type 


Rumor New Southern Line 

BIRMINGHAM (ala.)— It is rumored 
here that a passenger line from Dallas, 
Tex., to Atlanta, Ga., by way of Birm- 
ingham and Shreveport, La., will be 
opened as soon as planes can be de- 
livered to Southern Air Transport, the 
new holding company of Gulf Airlines 
and Texas Air Transport. According 
to the reports Travel Air cabin planes 
will be used on the route and one trip 
will be made daily. 


Gets Vega for Alaska Line 

SEATTLE (wash.) — Aviation 
Schools, Inc., here has taken delivery of 
the first of a fleet of six Lockheed 
Wasp-Vega machines equipped with 
pontoons which have been ordered for 
its proposed Alaska service. The rest 
of the planes will be delivered as soon 
as pontoon equipment has been pro- 
vided. The first plane has been named 
"Miss Juneau.” 
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Operators Form 
Group at South Bend 


SOUTH BEND (ind.)— S outh Bend 
Aeronautical Trades Association, open 
to all concerns, dealers and operators 

dated industries within a radius of 50 
miles of the city, has been organized 
here by four large operators. Its pur- 

in the city and vicinity", promote activi- 
ties for its development and growth, and 
establish an ethical basis of competition 

The four charter members are the 
Curtiss Flying Service, the Shockley 
Flying Service, Inc., the State Aircraft 
Corporation, all of South Bend, and the 
Kysor Eaglerock Corp., of Niles, Mich. 
The indivi ' ’ 


i the ; 


: Willis 


Kysor, of the Kysor corporation; C. L. 
Snyder, Leo R. Clemens, F. C. Toepp, 
Jr., and A! DeWitt, pilot, of State Air- 
craft; Lieut. Clyde W. Shockley, Capt. 
Charles R. Bowers, Richard W. Tor- 
mey, and Forrest E. Kelch, pilot, of the 
Shockley Flying Service, and Lieut 
Charles E. Hastings, of the Curtiss 


Maddox Speeds Up Service 

ALAMEDA (calif.)— In order to care 
for increasing passenger and parcel 
traffic, officials of the Maddox Air Lines 
operating between Alameda, San Fran- 
cisco and Los Angeles have announced 
that starting April 1, express and local 

Plans of the company call for the dis- 
patching of two planes daily, one stop- 
ping at Bakersfield and Fresno on the 
trip south and the other making the 
three-hour run without stop. 


Cities Petition For Mail Line 

MINNEAPOLIS (minn.) —Petition 
for establishment of an air mail line 
between the Twin Cities and Omaha 
has been forwarded to the Post Office 
Department by the Minneapolis Civic & 
Commerce Association. The petition 
was signed by civic leaders, the Minne- 
apolis postmaster and business offices 
using the air mail extensively. Similar 
petitions have previously been sent by 
St. Paul and Omaha. 


Seaboard Plans Services 

WASHINGTON (d.c.) — Atlantic 
Seaboard Airways, Inc., of which Capt. 
Ira C. Eaker is operations manager, 
plans to include in its services a sight- 
seeing service at Hains Point in Poto- 
mac Park and sightseeing flights over 
Gettysburg Battle Field through opera- 
tion of the Gettysburg Flying Serv- 


May Fix Air Traffic Lanes 

LOS ANGELES (calif.) — Creation of 
definite air travel lanes above this city 
has been proposed in the City Council 
and an ordinance to that- affect is now 
under consideration. 
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South Dakota Plans 
Week of Air Events 

RAPID CITY (s. d.)— Statewide in- 
terest in aviation is to be aroused when 

events ever staged in South Dakota will 
be held from April 29 to May 4. Al- 
though many communities will be 
holding appropriate meetings and events 

at six of the leading airports. The 
mayor of each of the six cities will 
declare a local holiday when their re- 
spective fields are being dedicated. 

The schedule of events begins on 
Monday, April 29th with the official 
spring opening the Rapid City airport; 
April 30th, dedication of the Huron air- 
port and the inauguration of the air- 
rail service furnished through the co- 
operation of the Rapid Air Lines, Inc., 
and the Chicago, Northwestern Rail- 
road in which train passengers from 
Omaha and the Twin Cities make con- 
nections with the plane here for Rapid 
City, saving two full days on round 
trip to the Black Hiljs from the East; 
May 2nd, official opening and dedication 
of the Watertown airport ; May 3rd and 
4th, undecided, but to be announced. 


Government Airway 
Positions Now Open 

WASHINGTON (d.c.)— The Civil 
Service Commission has lately an- 
nounced a competitive examination for 
the position of inspector of airways 
construction, applications to be on file 
with the Commission at this city not 
later than May 14. Entrance salaries 
range from $2,300 to $2,800 per year. 

The duties consist of the inspection 
of the work of contractors engaged in 
the installation of lighting facilities 
along the civil airways. The work com- 
prises the installation of wiring, fittings, 
etc., and the installation and putting into 
commission of various styles of electric 
and acetylene beacon lights, as well as 
gas engine driven generators; the in- 
spection of structural steel, concrete, and 
wooden structures. 


Surveys Montana-Mexico Line 

PORTLAND (ore.)— A survey of the 
proposed air line from Billings, Mont., 
through Portland to the Mexican line 
is now being made by L. L. Bruning, 
airplane distributor. Mrs. Edith Foltz, 
Portland pilot, will fly from Portland 
to the California line with Mr. Bruning. 
At the California border another pilot 
will take the plane south. 


Open Virginia Airport 

CLIFTON FORGE (va.)— The local 
airport, five miles east of this com- 
munity and about one hour by auto- 
mobile from Hot Springs and White 
Sulphur Springs, Va., has been com- 
missioned. It is a two-way field with 
runway 1,700 ft. long, 600 ft. wide, and 
is one of the few satisfactory landing 
fields in this section. 


Gildersleeve Plar 


h a passenger 


le betwe 


l Cleveland, 

regarded by local city officials. Gilder- 
sleeve wishes to use the Municipal Air- 
port as a landing field for his service. 
The new company purposes to begin 
passenger service with three Ryan 
cabin planes carrying five passengers. 
Subsequently, if traffic warrants, Gilder- 
sleeve said his company would use 
tri-engined planes. 


Arizona Passes 
Three Air Laws 

PHOENIX (ariz.)— Three 

passed by the last State legis- 
lature and recently signed by 
Gov. John C. Phillips are de- 
signed to place Arizona in the 
ranks of progressive states in 
this regard. 

The first is the Uniform 
State Law for Aeronautics, 
passed practically without al- 
teration. The second makes 
it unlawful to operate an un- 
licensed aircraft, or to fly 
within the State without a 
Department of Commerce 
License. The third statute 
gives any city, village, town, 
or county within the state 
authority to purchase, lease, 
construct, improve, equip, 
operate and maintain airports 
and landing fields which may 
be within or without the 
bounds of such governmental 
unit. This may be done by 

issue, and eminent domain 
may be invoked for the pur- 
pose of acquiring lands. 


To Establish Chinese Service 

ST. LOUIS (mo.)— Forty planes and 
a corps of experienced pilots are to be 
sent by the Curtiss-Robertson Airplane 
Manufacturing Company to inaugurate 
a commercial aviation and air mail 
service in China sponsored by the 
Chinese Government. The project has 
been worked out by Maj. William B. 
Robertson who is now on his way home 
from China. About $2,000,000 is under- 
stood to be the local concern’s invest- 


Conipleting Oakland Port Hotel 

OAKLAND (calif.)— With 37 rooms 
available to guests, the new Airport 
Hotel at the Oakland Airport here will 
be opened to the public within the next 
two months. It has been learned from 
H. P. Speicher, operator of the Oakland 
Airport restaurant. The hotel will be 
one of the largest and finest to be found 
at any flying field in the West. 
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Euclosed Beacon 
Developed by G.E. 

SCHENECTADY (n. y.)— A new 
type of revolving airport beacon, with 
all of the moving parts enclosed within 
a glass dome and with a beam that in 
clear weather can be seen by pilots 66 
miles away, has been developed by the 
General Electric Company. The 20-in., 
deep parabolic mirror, the automatic 
lamp changer equipped with two 1000- 
watt 115-volt airway beacon lamps, the 
louvres for cutting out stray light, and 
the rotating mechanism are all enclosed 
within a 24-in. hemispherical, heat- 
resisting glass dome. All of the parts can 
be inspected through the glass, and the 

cess to all of the mechanism. 

In the new type of beacon a deep par- 
abolic mirror is used, with the filament 
of the lamp at the focus of the mirror 
and at the same time even with the edge 
of it. This arrangement gives the beam 
an acceptance angle of 180 deg., as 
against the 120-deg. angle of the usual 
beacon. The beam spread is 7J deg., 
and the beam candlepower 1,075,000. 
Zenith indication is obtained at all 
points, with the distinctiveness of the 
beacon increased by an eclipse during 
each revolution. 


Government Names 
Two for Lehigh Board 

WASHINGTON (d. c.)— C ol. Harry 
H. Blee and Maj. Ernest Jones have 
been selected for the Program Com- 
mittee of the Lehigh Airport competi- 
tion, a nation-wide airport design con- 
test for $10,000 in prize money under 
the auspices of the Lehigh Portland 
Cement Company, closing November 18. 

The Aeronautics Section of the Pro- 
gram Committee includes Dr. George 
W. Lewis, Col. Paul Henderson, Charles 
S. (Casey) Jones, Porter Adams, L. K. 
Bell, Maj. John Berry, and Harry 
Schwarzschild. Harvey Wiley Corbett, 
New York architect, is chairman of the 

tural section. He is assisted by Ray- 
mond Hood, Prof. William A. Boring, 
Parker Morse Hooper, and Francis 
Keally. 

The engineering section includes 
Morris Knowles, Gavin Hadden, Fran- 
cis Lee Stuart, Harold M. Lewis, and 
Col. Willard Chevalier. The civics and 
city planning section includes George 
B. Ford, Hon. Fred C. McLaughlin, 
E. P. Goodrich, Harold Buttenheim, and 
Samuel T. Wetherill, Jr. 


Southern Adds Line 

HOUSTON (tex.)— Passenger service 
between this city and Fort Worth via 
Waco and Dallas was inaugurated 
April 4 by Southern Air Transport, Inc. 
The line will be extended to Galveston 
when facilities in that city have been 
provided. The concern is now operat- 
ing about 40 passenger and mail planes 
over about 4,000 miles of airways daily. 
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Mexican Aviation Co. 
Has Long Experience 


NEW YORK (n. y.)— T he Mexican 
Aviation Company which now is carry- 

Tex., and Mexico City, in tri-engined 
Fords is the direct descendent of a 
picturesque organization which started 
its flying career as far back as 1920 
and with only two Standards of hon- 
ored memory as flying equipment. The 
title which the concern now bears was 
applied only last fall when fresh blood 
through the Aviation Corporation of the 


company. 

The Mexican Air Transport Com- 
pany, as it was known first, was or- 
ganized to ferry passengers and com- 
pany mail, and miscellaneous goods be- 
tween Mexico City and Tampico for 
coffee and oil-interests. Following the 
growth of aviation, the concern in later 
years added Fairchild cabin planes and 
now has entered the air mail business 
over expanding lines, the climax com- 
ing on March 9 when the Fords went 
into active service on the Brownsville- 
Mexico City route. 

Shortly before the opening of this 
line, the company began operation of 
a strictly Mexican line which is even 
longer than that to this country. It 
extends between Vera Cruz and Merida. 
Yucatan, with stops at Minatitlan, 
Villa Hermosa, Ciudad del Carmen and 
Campeche. This is called Division 2. 
This line is to meet Division 1 at Tam- 
pico and will connect also soon with 
the Pan American service, between 
Miami and the Canal Zone at the island 
of Cozumel, east of Merida, as soon as 
a landing field has been prepared there. 


Dutch to Use English Airports 

THE HAGUE (Holland) — The 

air line plans to the Dutch East Indies, 
which was carried out at intervals last 
year and in spite of extremely unfavor- 
able conditions, are to be aided in the 
future by the use of English airdromes 
along the airway, permission for which 
has been granted recently. One of the 
greatest obstacles encountered by the 
Dutch machines on the long flight was 
the absence of suitable landing fields. 


English Air Mail Increases 

LONDON (England)— Almost 37,000 
lb. of letter air mail were flown from 
England in 1928, representing an in- 
crease of 36 per cent over 1927. Planes 
on the Cairo-Basra service carried 
almost 20.000 lb. as compared with 
13,500 lb. in 1927. 


Foreign News Briefs 

Seven laps of 31 miles each around 
the quadrilateral course for the 
Schneider Trophy Race at Cowes this 
year have been substituted for the five 
laps originally planned. 

Mexican and American capitalists 
are reported organizing a $5,000,000 
company to operate an air mail and 
passenger service between Rio de 
Janeiro and San Francisco by way of 
Mexico City and various capitals of 
Central American countries. 

Colombia is sending an aeronautical 
mission to this country to study aviation 
here. The mission will visit European 
countries and Argentina also, it is ex- 

France has launched its second air- 
plane carrier, a 10,000-ton vessel ac- 
commodating 26 seaplanes and flying 
boats. The ship is 547 ft. long, has 
five electrical cranes for hoisting the 
machines on board and four catapults 
for launching the planes. It carries a 
crew of 43 officers and 606 men. The 
ship will have a speed of 20 knots. 

Passenger service between Colombia 
and the Canal Zone was scheduled to 
have started Wednesday, April 17, by 
Scadta. The company has been carry- 
ing mail between the Canal Zone and 
South American points. 

Kingston, Ontario, Flying Club has 
been added to the chain of flying clubs 
organized in Canada under Govern- 
ment subsidy. 

A French movement for air markng 
of the principal cities along the coun- 
try’s airways is being given considerable 

Van Lear Black, whose Cape Town- 
London flight in his tri-engined Fokker 
(Whirlwinds), was forced down at the 
French-Italian border April 3, still 
plans to carry out his round trip flight 
to Japan and expects to take off in his 
repaired plane the latter part of this 
month. 

There is agitation in Buenos Aires, 
Argentina, for construction of a dirigible 
base there in anticipation of trans- 
Atlantic airship service between that 
city and Seville, Spain. 

Gasoline derived from coal has been 
under test recently at Stag Lane Air- 
drome, London, in both medium and 
high power engines under auspices of 
the British Air Ministry. The fuel, ob- 
tained from low temperature carboniza- 
tion processes, is to be tested further 
before its utility is conclusively judged. 

The Royal Dutch Air Line has started 
a special freight service between Hol- 


Italy Holding 
Light Plane Test 

ROME (ITALY)— Fiat, Macchi and 
Caproni light planes are reported un- 
officially to be the three that will take 
part in the final test which the govern- 
ment is conducting to decide on the 
official light planes which it will furnish 
to the subsidized flying schools and fly- 
ing clubs throughout Italy. For other 
planes taking part in the early tests, 
included the Romeo, the Piaggio, the 
Breda, the Cantiere, and the Montefal- 

C0 The' 1 Te C st''includes a 100-hr. flight, a 
series of five-hr. flights in which the 
fuel and oil consumption are tested, tests 
on landing and take-off performances 
and speed in horizontal flights and 
climbing. The final test, in which an 
approved Italian engine must be used, 
will be a flight of about 2,500 miles 
around Italy. The engine were being 
tested for installation in the approved 
plane and the Fiat seven-cylinder radial 
of 85 hp., the Isotta Fraschini six- 
cylinder vertical of 85 hp. and a 
Colombo four-cylinder of 85 hp. 


German Air Budget Cut 

BERLIN (Germany) — Aviation in this 
country is believed to have received a 
severe blow with the cutting of the 

Luff Himsa's'budget of 19.OW.000 Marks 
has been cut in half, threatening the 
dismissal of about 60 per cent of the 
personnel and a curtailment of expan- 
sion plans. Cancellation of the 4,500.- 
000 k Marks ^subsidy fo . r the Zeppe'i" 

tion and the Zeppelin backers have inti- 
mated intention to seek American capi- 
tal to make possible its proposed build- 
ing program. 


land and England to meet the demand 
for freight space which has increased 
tremendously. The Fokker monoplanes 
of the company arc filled to capacity 
every day, it is reported; flowers and 
vegetables from Holland forming a large 
proportion of the cargoes. 

British Columbia Airways is reported 
negotiating with the Washington Air 
Express, Inc., of Seattle, for an amalga- 
mation of the two companies as the 

have been operating practically coincide. 

Sir Charles Wakefield, generous pa- 
tron of English commercial aviation, 
has given the new Aero Club of East 
Africa a light plane. He has made • 
similar gifts to other clubs and has been 
the backer of Sir Alan Cobham's flights 
to Australia and South Africa. 
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MP-101 Acetylene Generator 



T O meet the demand for a stationary or portable 
acetylene generator adaptable for use in connection 
with either medium pressure or low pressure welding 
and cutting blow pipes, the Oxtveld Acetylene Co.. 30 
East 42nd St., New York City, has developed the Prest- 
O-Weld Type MP-101 medium pressure acetylene 
generator. This generator can easily be carried from 
place to place 

wagon. Heavy 
gage material 
has been used 
in the construc- 
t i o n of the 
generator and 
bronze welding 
has been em- 

joining the 
shell and fit- 
tings. All parts 

sherardized ac- 
cording to the 
conditions t o 
which they are 
likely to be 
subjected. 

The carbide 
valve is rotated 

spring clock 


Oxweld dia- 
phragm type motor feed control. This rotating speed 
valve is self-cleaning, the carbide brushing off any dust 
or lime deposit as it is spread. A pin in the stem above 
the valve prevents bridging of the carbide and conse- 
quent possible stoppage. There is nothing to get out 
of order in the carbide feed mechanism. The motor is 
inclosed in a dust-tight housing. 

Pressure adjustment is easily made by means of a 
thumbscrew on the motor feed control. The operation 
is very sensitive. Fluctuation during normal operation 
is less than 1 lb. per sq.in. and even under severe load 
the carbide feed is regulated to limit after-generation to 
a maximum increase of 1 lb. per sq.in. 

Should, by any chance, both the motor brake and relief 
valves fail to function, the motor locks at about 18 lb. 
per sq.in. pressure, thereby stopping the carbide feed. 
Should a broken line or leak of any kind cause the 
pressure to drop to zero during operation, the motor 
stops and will not start except by hand. 

Time required for shutting down the generator, flush • 
ing and refilling with carbide and water is about 15 min. 


Relief valves are opened by raising an interference rod 
to vent the air-gas mixture after refilling so that it is 
unnecessary to vent hose or pipe lines to the generator. 

The feed valve cone can be raised to seal the hopper 
when the generator is being moved. This valve is also 
automatically raised, closing the hopper every time the 
carbide filling door is opened. The hopper and generator 
body are so designed that no water will enter the hopper 
in case the generator is knocked over. 

The hydraulic back pressure valve and filter are con- 
tained in a seamless drawn shell with a flange cover and 
outlet casting, bronze-welded to the shell. The cover 
can be removed for repacking the filter. An interference 
rod permits opening the water filling cock only while 
the relief valves are open. The Underwriters' Labora- 
tories have permitted a double rating for the MP-101 
generator making its rated capacity 60 cu. ft. per hour. 

The carbide capacity of this generator is 30 lb. and 
the quarter size ( 1/4x1/ 12-in.) carbide is used. A special 
funnel, which is held in place on top of the generator, 
is provided for filling the generator with carbide. The 
overall dimensions of the generator are: height, 60 in., 
and width, 34 in. The weight empty is 305 lb. With 
a full charge of carbide and water, the total weight is 
623 lb. The weight crated for shipment is about 455 lb. 


Bundy Airplane Hangars 

T HE BUNDY hangar, offered by Carey Bundy, Pit- 
tock Building, Portland. Ore., is designed to house 
separately, individually and independently, any number 
of airplanes in a single structure. Plans are furnished 



under license or contracts are accepted for construction 
of these hangars which are built of any desired com- 
bination of materials. The individual compartments in 
the hangar structures are “T” shaped, and so placed 
that alternate compartments open on the same side of 
the structure. Light weight accordion type doors are 
employed. 

A machine shop, store room, office or sleeping quarters 
can be built into the space above the tail. 
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Airplane Fueling Truck 

A NEW type of service truck for refueling airplanes 
was recently approved by the U. S. Army Air 
Corps at Wright Field, Dayton, O. This truck is manu- 
factured by the Columbian Steel Tank Company of Kan- 
sas City, Mo., which has received an order for four more 
all of which will be used at Wright Field. 

The truck which has been approved by the army is 
equipped with a 1200 gal. gasoline tank, 100 gal. oil tank, 
100 gal. water tank and an air compressor tank. The 
pumping apparatus and valves controlling the several 
tanks are located directly in front of the main gas tank 



and directly back of the driver's cab. Power for forcing 
the fuel into the tanks of the airplane or dirigible is sup- 
plied from the truck engine. 

Meters and glass gauges indicate the amount of fuel 
in the truck tanks and the plane can be refueled or emp- 
tied by reversing the pumps. 

In addition to building this large type service truck 
the Columbian Steel Tank Company is also manufactur- 
ing a smaller truck for use on municipal airports. This 
type truck carries smaller tanks and is manufactured with 
both hand pumps and power pumps. 

Realizing that fuel can be taken to airplanes, especially 
the large transport craft and dirigibles, much easier than 
the plane can be taxied to a fixed fueling station has 
prompted the Columbian organization to expand their 
business to take in this phase of the aviation industry. 


Gisholt Balancers 

T HE elimination of vibration in an airplane engine is 
of even greater importance than in an automobile 
engine. Airplane power plant manufacturers are fol- 
lowing the lead of the automobile men with the result 
that the efficiency and life of many well known aviation 
engines has been greatly increased. Airplane engine 
manufacturers have found, however, that it is necessary 
to balance not only the crankshaft but also the propeller. 

For propeller balancing the Gisholt Static Balancer has 
proved highly successful. This machine is really a fine 
laboratory testing device which has been developed for 
production purposes. Despite the large output of the 
machine and its simplicity of operation, it is sensitive to 
an unbalance of only .2 of an ounce inch. It will test 
this minute amount of unbalance in propellers or similar 
objects for which it is adapted. 

For balancing crankshafts and other revolving parts 
the Gisholt Precision (Dynamic) Balancer has many 
features which appeal to airplane motor manufacturers. 
This machine also is sensitive to .2 of an ounce inch and 
combines ease of operation with unvarying accuracy 
under production schedules. 



SIDE SLIPS 


By Robert R. Osborn 


Mr. M. A. G. of Holyoke, Mass., sends in a note 
describing the “Silver Cloud,” a diminutive low-wing 
monoplane belonging to Captain Isaacs of Pittsfield, 
Mass., an old English army flyer, who built the craft 
himself. It is also known as the "Demi-Tasse." It has 
a Chevrolet motor, a Ford radiator and other oddities 
which distinguish it easily from ordinary commercial 
ships. Its ceiling is said to be between five and six feet. 

Obviously designed for the great group of people 
who, when solicited for rides at the flying field, say 
they’d go up if they could keep one foot on the ground. 


Mr. R. J. W. of Garden City, N. Y., sends in 
a clipping describing the purchase of “six Ryan- 
Mooney biplanes” by some one and asks for some 
information on this new company. 

We don't recognize the company either but 
suppose it is the result of one of the many mer- 
gers going on all about us. 


“Byrd’s Dogs Get Well Earned Rest.” Headline 
in N. Y. Post. 

We suppose that walking around an icy and snow- 
drifted Antarctic landscape must be hard on one’s feet. 


We see by the papers that a rousing welcome and 
street parade patterned after our American demonstra- 
tions are planned for Major Segrave and The Golden 
Arrow car when they arrive in London. If the same 
newspaper correspondents, afflicted with eye trouble, 
who covered the Florida speed trials are assigned to the 
parade we can expect something like the following : 
“There was a parade from Waterloo station to 
the Houses of Parliament today. None of the 
spectators was able to turn his head fast enough 
to see what it was, but, according to reliable re- 
ports it consisted of Major Segrave in his Golden 
Arrow car accompanied by the Police Band and 
Grover Whalen.” 

“Lady Heath Flies Biplane 115 Miles an Hour.” 
Headline. 

And now what have those scoffers to say, — those who 
used to say the airplane would never amount to anything ? 
We predict that speeds of 125 miles an hour will even 
be possible some day. 


"Minneapolis, April 9 (A.P.) Charles (Speed) 
Holman, the winner of various competitive air 
flights, successfully negotiated an outside loop in 
a biplane today. He was said to be the first flier 
to perform this feat with an open biplane.” 

Possibly it was the first outside loop in a biplane 
carrying an electric stove? 



Is Your Investment 
Protected? 


You have a considerable investment tied up. An 
accident or two (it does happen) and that invest- 
ment is reduced considerably. Not alone the 
investment in the ship . . . supposing there are 
passengers ... or you hit somebody ... or you 
damage property . . . then what? 


There is only one sure way to protect your invest- 
ment ... by insuring with a company that knows 
both insurance and aviation from the operators 


Auer Incorporated operates its own planes. As a 
result they have been in a position to design new 
policies that meet the particular demands of the 
aircraft industry. 


Ask about them. 
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First Moth Plane is launched on test flight 
with Socony Aviation Gasoline 


T HE Moth Airplane Corporation of Lowell, Mass., is 
another enthusiastic user of Socony Aviation Gasoline. 
Their first Gipsy Moth assembled in America was fueled 
with Socony Aviation Gasoline on the occasion of its test 
flight to New York City. 

You will find Socony Aviation Gasoline and Aircraft 
Oils readily available throughout New York and New 
England. Look for the 
familiar red, white and 
blue Socony sign. 


SOCONY 

AVIATION GASOLINE 
AIRCRAFT OILS 


STANDARD OIL COMPANY OF NEW YORK 
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Aeronautical Supplies 
and Motor Parts 
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Complete Stock Now 
Ready for Quick Delivery 


Robertson dependability has long been known 
throughout the aviation industry. Robertson 
never substitutes. All parts are strictly standard 
or made to AN specifications. Every item is 
guaranteed. 

Now, with the enormous purchasing facilities 
afforded through merging with the Universal 
Aviation Corporation, Robertson has been able 
to buy in quantities that permits the offering of a 
complete stock of aviation supplies at lowest 
prices obtainable. 

Robertson dependability, Robertson promptness 
in making deliveries and Robertson low prices 
afford the aviation industry a service which has 
long been needed. A new catalog is just coming 
off the press and will be sent you on request. 
Write for your copy today. 

ROBERTSON AIRCRAFT CORP. 

Laiubert-St. Louis Airport, Anglum, St. Louis County, Mo. 
For quirk service phone Avery 2725 


DIVISION UNIVERSAL AVIATION CORPORATION 
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of modem aircraft progress 



SUPPLIERS UNDER CONTRACT TO UNITED STATES GOVERNMENT 



T AKE the stick and convince yourself 
regarding the new Ryan Brougham for 
Six. You will agree that its ease of handling, 
stability and sureness of control widen the 
margin of superiority which the world con- 
cedes to Ryan. 

You will grasp the difference between merely 
a delicately balanced ship that will fly “hands 
ofF’ only after a close adjustment of the stabi- 
lizer, and the new Ryan which comes back 
smoothly, automatically, and with certainty 
after being deliberately forced out of normal 
flight. 

The Ryan differential aileron control is so 
quick and smooth that it is best left alone, in 
fact, the ship will bank automatically if the 
rudder is used and can be easily steered by the 
ailerons. Directional control has been per- 
fected to a degree that is a delight to mail 
pilots and other cross-country flyers. 


To meet the new Ryan production schedule, 
now in full swing at the St. Louis plant, con- 
tract has been let for more than a million 
and a quarter dollars’ worth of the new Wright 
Whirlwind 300 horsepower J-6 engines. 

Early deliveries of the new Brougham are 
now obtainable through Ryan distributors at 
principal airports throughout this country 
and abroad. Write for new illustrated catalog. 
The Mahon ey-Ryan Aircraft Corp’n 
Lambert-St. Louis Airport 
Anglum, St. Louis County, Missouri 



The UTew RYAN BKOI GHAM for Six 

SISTER SHIP OF TIIE “SPIRIT OF ST. EOIIIS” 

THANK YOU lor mentioning AVIATION 


AVIATION 1353 

April 20. 1929 



Strombergcarburetorsareused 
as standard equipment by — 

AIRCRAFT ENGINE CORP. 

THE ALLIANCE AIRCRAFT 
CORP. 

ALUSON ENGINEERING CO. 
AXELSON MACHINE CO. 
CURTISS AERO. BC MOTOR CO. 
FAIRCHILD CAMINEZ ENG. 
CORP. 

KINNER AIRPLANE 8; MOTOR 
CORP. 

LEBLOND AIRCRAFT ENGINE 
CO. 

NAVY DEPARTMENT 
PRATT 8£ WHITNEY AIRCRAFT 
VELIE MOTORS CORP. 

WAR DEPT.-AIR SERVICE 
WARNER AIRCRAFT CORP. 
WRIGHT AERO. CORP. 


THE FACT that the man on the street 
— the mechanic in the shop — the engi- 
neer in the laboratory — know and rec- 
ognize that STROMBERG stands for 
dependability of performance — 

THE FACT that recognition of 
Stromberg dependability has come as a 
result of years of efficient service on all 
types of aircraft — 

THE FACT that behind this recog- 
nition is a record of honest work, expert 
craftsmanship, and real merit — 

Do not these facts lend PRESTIGE 
to the name of Stromberg — and to 
every name associated with it? 


STROMBERG MOTOR DEVICES COMPANY 
58-68 E. Twenty-fifth Street CHICAGO, ILL. 

FACTORY BRANCHES — 

Neil) York, N. Y. Detroit, Mich. Minneapolis, Minn. 


Kansas City, Mo. 


London, England 
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THE ARROW SPORT 



Tne Talk of the Show 

A few weeks ago we announced that the 
Arrow Sport, powered with 90 H.P. LaBlond 
engine, would be displayed at the Detroit 
All-American Aircraft Show. 

The talk of the show . . . that is the con- 
sensus of opinion. Nationally known pilots 
were astounded at the wonderful perform- 
ance of this remarkable ship. Distributors 
placed orders for 131 ships during the first 
four days of the show. 

Such a reception must be deserved. 

“Watch the Arrow Sport go straight to the 
heart of America.” 

Arrow Aircraft anfi lUctora (Corporation 



Bautlutli, Nebraska 


Northeastern Distributors, Eastern Arrow Aircraft Corporation 
5 East 57 th St., New York City, N. Y. 


THANK TOO /or mcitioiiiiio AVIATION 
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A New ROBIN 0X5 Altitude Record 



KENDALL PENZBEST 

• MOTOR OIL 


USE THE AIR MAIL 
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CROUSE 


AIRPORT LIGHT 1NG EQUIPMENT 


Everything in lighting equipment for airports and airways. 


Type AKP24 floodlight is entirely new in 
principle and design. It consists of a glass 
reflector of such design that the vertical spread 
is limited to a very few degrees but the hori- 
zontal spread is 180 degrees. This projector is 
designed particularly for lighting the landing 
area of an airport. 


Everything in lighting equipment for airports and airways. 


This new revolving beacon was built by Crouse- 
Hinds Company to meet the specifications of the 
United States Department of Commerce and is 
the government standard for use on airways. 

This beacon can be furnished with a magnetic 
lamp changer and zenith lights which enable the 
aviator to locate the beacon after he has passed 
over the main beam. 
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The 

WACO '220” 

Taper-Wing 


A MAS'S ship, gentlemen, built for he- 

Do you want speed? You can shove the 
air-speed indicator up to 140 and over, 
and hold it there as long as you care to. 
With 220 horse power, you can really get 
somewhere in this ship. The Transcon- 
tinental Air Derby last year proved that! 

Do you want performance? Take the 
stick and put the WACO Taper-Wing 
through its paces. You will get the thrill 
of your life. Such instant responsiveness 
and absolute certainty of control you never 
before experienced. Yet it's steady as an 
arrow when you want to relax and fly 


hands off. And, like every WACO, it asks 
no favors of a landing field. You can get 
in, and out, without the least trepidation. 

Do you want reliability? It bears the 
pride-mark of WACO. That is your assur- 
ance of flawless craftsmanship ... of 
rugged strength ... of plus value. 

Do you want appearance? Its trim lines 
are noteworthy anywhere. And its custom 
finish, with choice of colors and matching 
upholstery, give free rein to the expression 
of your own individuality. 

You, too, will be proud of your 
Taper-Wing WACO with its masterly 
performance and distinguished beauty. 



The WACO “220" 
Taper-Wing 

J-5 Wright “Whirlwind ' Motor 
(220 H. P. — 9 cylinder) 
Metal propeller 
Bendix brakes 
Navigating equipment 
Dual controls 


$8525 


book 

Aviat 


SfJ f are prepan 
on the Jormatio 
lion Clubs. If intere 
ve your free copy 



<sted, 




“ASK ANY PILOT" 


THANK YOU /or met ittonlili) A\ 
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The combination of years of practical manu- 
facturing experience and constant research- 
coupled with the extensive manufacturing and 
distributing facilities of this company, has 
produced a successful line of airplane finishes — 
within quick shipping distance of every manu- 
facturer. 


man controlled — 

On and on— these 
winged couriers of the sky 


This availability, plus the high merit of 
Glidair products, is to both manufacturer and 
operator a factor of confidence. 


Glidair Clear Nitrate Dope 
Glidair Clear Acetate Dope 
Glidair Pigmented Dope 
Glidair Semi-pigmented Dope 


GLIDAIR FINISHES are: 
Glidair Spar Varnish 
Glidair Aluminum Mixing Varnish 
Glidair Dope Proof White 
Glidair Flexible Lacquers 


Glidair Wood and Metal 
Preserving Oil 
Glidair Metal Primers 
Glidair Enamels for Wood and Mcial 


THE GLIDDEN COMPANY 

NATIONAL HEADQUARTERS, CLEVELAND, OHIO 





VJATION 
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(j /HE transfer of our per- 
C-' sonnel to new head- 
quarters, on the seaboard, at 
Baltimore, is the first step in 
a program of wider service 
to the development of the 
art of aeronautics. 



THE GLENN L. MARTIN CO. 
BALTIMORE MARYLAND 



April 20. 1929 

TRUSCON 

EFFICIENT HANGARS 



These fireproof Truscon Hangars have unob- 
structed floor space and full opening doors to 
insure utmost case in handling airplanes. They 
are designed to meet individual conditions with 
machine shop attached if desired. Truscon 
Hangars arc fireproof throughout with steel win- 
dows, steel doors and insulated Steel-deck roofs, 
all manufactured completely in the Truscon 
plant. Prompt delivery, quick erection and eco- 
nomical cost insure all-round satisfaction and 
greatest value. Write for suggestions and quo- 


Quickly Erected 
Economically Priced 
Fireproof Throughout 


con Hangars and Steel Doo 


STEEL HANGAR DOORS 

Truscon furnishes steel hangar doors adapted to any type of construction or hangar 
design. They are sturdily built of quality workmanship, operate easily and offer 
minimum interference to the movement of airplanes. Both straight and curved track 
types are available. Write for full information and literature. 

TRUSCON STEEL COMPANY 

YOUNGSTOWN, OHIO 
AERONAUTICAL DIVISION 
Warehouses and Offices in all Principal Cities 

THANK TOD lor men Mon (.if, AVIATION 
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Insist upon the 

SIEMENS 

And Secure the Benefit of 
Almost 20 Years’ Experience 
in Aircraft Engine Design 



SIEMENS Radial Air-cooled Engines 
are available in the following power 
ranges: 

Sh-13 5 cyl. 85 h.p. 

Sh-14 7 cyl. 1 10 h.p. 

Sh-12 9 cyl. 125 h.p. 


SIEMENS ENGINES are 
flown all over the world 


Guaranteed Service Through Our 
Own Service Station, Curtiss Field, 
Garden City, Long Island 


K. G. Frank 

Consulting Engineer 
75 West Street, New York 

General Representative for 

Siemens & Halske A. G. 


THANK 


AVIATION 
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Management 


AN INSTITUTION is the lengthened 
shadow of the men responsible for 
its policies and product. Sound manage- 
ment is the most important single factor 
in the successful conduct of any business. 

Recent announcements regarding im- 
portant additions to the executive person- 
nel of Great Lakes Aircraft Corporation 
have more than ever convinced the avia- 
tion world of the serious purpose under- 
lying its development. The ability to at- 
tract executives of this type is in itself a 

GREAT LAKES 

CORP O RATION 


Military and Comme 


significant measure of any industrial or- 
ganization. The broader scope now offered 
to their respective talents has raised un- 
usual expectations with regard to new 
vision in design, new quality and per- 
formance of product. 

The respect which past accomplish- 
ment has already won for those compris- 
ing the active management of this Corp- 
oration will be measurably increased by 
the results of their current activities in the 
interest of safe, fast air transportation. 



AIRCRAFT 




Seaplanes and Floats 


Alloy Parts 
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All the facts of construction, operation and 
maintenance of airplanes, motors, instruments 
and equipment .... 


concerning the constructio, 
and care of planes, motoi 
ind instruments for those ir 
terestcd in modern aircrafi 
This third edition is a thoi 
ough revision. 


New Third Edition 

AIRCRAFT 

HANDBOOK 


ope 


ition and 



itandard aircraft engines. 

This information is authentic, as it was prepared in 
co-operation with the manufacturers of these engines. 
The newest developments in aircraft instruments arc 
given the fullest discussion. The Earth Inductor Com- 
pass, for example, is given thorough treatment. 

The Official Air Regulations of the Department of 
Commerce have been included, as well as adequate 
information for those contemplating 


Just a very few of the many hundreds of topics 
covered in this book. 



Fill in and mail this coupon — NOW! 
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Airplane Operators 

INCREASE YOUR PROFITS 
Take pictures from the air 
with the new 

Fairchild Aerial Camera 



The new Fairchild F-i "all-purpose” aerial camera 
accommodates roll film up to 75 f eel in length . . .. 
enough for 110 exposures V'x9W'. Also standard 

EVERYWHERE today, photographs taken from the 
air are in demand. Real estate firms need maps of their 
land ... city governments want towns mapped . . . papers 
and magazines need shots of news interest . . . advertisers 
. . . public utilities . . . all demand pictures from the air. 

And you, an operator, are the logical man to handle 
this new business. It is an added source of income for 
you. To meet the demand, Fairchild, pioneer builder 
of aerial cameras, has designed a new camera especially 
adapted for commercial work and flying schools. 

This all-purpose Model F-4 was designed by the same 
men who built the cameras used by the U. S. Air Ser- 
vice . . . the U. S. Navy . . . the Royal Canadian Air 
Service . . . Commander Byrd — the Japanese Govern- 
ment . . . and other foreign governments. 

It is easy for you to get good pictures. This Model 
F-4 is fool-proof, simple and positive. This is why ex- 
perts have selected the Fairchild Camera.The guesswork 
is out of it. There is no uncertainty. 

Aerial photography is fascinating work, and offers 
another source of revenue for you. There is plenty of 
room in the field of aerial photography for those who 

This is a real expansion for your business and worth 
yourserious attention. Address Fairchild Aerial Camera 
Corporation, 270 West 38th Street, New York City. 

Either vertical or oblique pictures are 
easy with the manually operated F-4 . 
Focusing mount... pictures 8 feet to in- 
finity. Tessar F-4. 5 lens. Focal length op- 
tional. Price with cut film adapter and 
vertical suspension mount, only 11,597. 



THANK 


VIATION 


AVIATION 
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all but flies itself ! 99 


This is typical of the enthusiastic com- 
ments of men who have flown the new 
Kinner powered American Eagle bi- 
plane. And it’s true! Here — at last — is 
a plane which virtually does fly itself — 
a plane which has given a new meaning 
to the term “stability”! 

Dive it to terminal speed with any 
load — release the controls — and after 
two or three oscillations it will level 
itself off perfectly! . . . Pull it into a 
stall — release the controls — and it will 


level off with no help from the pilot! 
... Force it into a spin — let it spin 
as far as you like regardless of load 
—and it rights itself with no hand 
on the controls and continues in level 
flight! 

The Kinner powered American Eagle 
biplane is priced $4595, flyaway Kansas 
City. It is manufactured under Approved 
Type Certificate No. 124. We are now 
offering a most unusual proposition to 
dealers and distributors. Write to us! 


American Eagle Aircraft Corporation 


FAIRFAX AIRPORT, KANSAS CITY, KANSAS 

Hit the Ceiling Quicker and Oftener! 

Start “ Upstairs ” with the first few turns of the “Prop’ > ! 

. . . Flyers are doing this every day with “Thermo-Pete” 




N O longer any need to spend 20 to 60 minutes 
warming up the cold oil in a colder motor! 
No more need for removing oil and heating it 
by hazardous methods! No more need to waste valu- 
able time, valuable fuel, or quickly wear out an 
expensvie airplane motor! 

“Thermo-Pete” (best friend to motor and pilot) 
when connected with the ordinary 110-volt lighting 
circuit, quietly, quickly and inexpensively heats the , 
oil (without injury) to the desired take-off tempera- I 


ture, ready for “Contact” and “Twist the Stick” 
and “She's Away!” 

Approved by National Board of Fire Underwriters 
and many other authorities, “Thermo-Pete" is today's 
scientific answer to the need for saving Dollars, Pilot's 
Time. Motor Depreciation, Schedule Hours and 
Hangar Labor. 

Use coupon and let us airmail you complete details 
of the help “Thermo-Pete” will be to the motor of 
YOUR ship. 

rUmSK *"' 1 

, 75% to 85% 


Aviation Accessories Corp’n 
Balfour Building San Francisco 


THANK 


VIATION 
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It Starts r 



with a 


Pull of the Trigger 


W HETHER on the ground or in the air — 
you can always depend on a Heywood for 
the performance expected of a reliable aircraft 

The quality of material used and the precision 
standards employed in manufacturing meet every 
requirement for simplicity and lightness of con- 
struction. Originally designed for a specific 
purpose and constantly improved and refined 
— today, the Heywood Starter combines every 
advanced feature for your safety and comfort. 
Truly, a Heywood Aircraft Starter brings to 
you the carefree convenience of your own 
automobile. 

The most exacting pilots and manufacturers are 
enthusiastic in their unqualified endorsement 
of this dependable unit. 



y 

. t 


HEYWOOD 
self STARTER 


Some One 
Wants 
To 
Buy 

the equipment or machin- 
ery that you are not using. 
This may be occupying 
valuable space, collecting 
dust, rust and hard knocks 
in your shops and yards. 

Sell it 

before depreciation 
scraps it. 


The Searchlight Section is 
helping others — 

Let it help you also 


thaSh 


AVIATION 
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WICHITA lights up 



with B. B. T. of course 


Wichita, one of America's major Airdromes, and a Transcontinental Port of Call, realizes 
that even, intense illumination over its entire usable landing area is necessary to insure 
Happy Landings and Take Offs after dark. To insure this condition, they naturally chose — 

AVIATION’S BAD WEATHER FLOODLIGHTS 



COCKPIT ENGINE STARTER 


The only one in the World, allowing the pilot, without effort and by the sole 
means of the apparatus that there is on board, to repeatedly start (successively 
or at several days interval) one or several motors of any power, and by all 
temperatures, without touching the propeller. 



ITS ADVANTAGES: 

Self turning gasoline engine-starter, turning the motor to 
find a good flash point. 

Special setting for all temperatures from —40 to +140, 
Including: 1 distributor by motor, 1 standard starter for 

all types of aircraft whatever the power and number 


USED FOR: 

The starting of motors of all powers. 

The injection of gasoline into the inlet pipes. 

The compressed air for fire extinguishers. 

The compressed air for oleopneumatic landing gears. 

The compressed air for pneumatic wheel brakes. 

The compressed air for tire. 

The compressed air for pneumatic rescue equipment. 

It’s the lightest and cheapest engine starter, having the great- 
est number of usages. 


P, VIET, Factory: 64 Avenue Edouard- Vaillant — BILIANCOURT, (Seine) FRANCE 
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To Pass the 


TRANSPORT 

PILOT’S 

Distinctively 
different are 
the interiors 

EXAMINATION 

you must know 

Navigation and 

of cabin 
planes uphol- 
stered with 
“ VI K o % ■ ■ '% 

Meteorology 

a group of mo- 
ll air fabrics 

A book has been prepared which 
thoroughly covers the examination 
for any grade of license in these sub- 
jects, and if the candidate will spend 
a few hours studying it no difficulty 
will be experienced. 

especially 
adaptable to 
the increas- 
ing vogue for 

$2.50 Postpaid 

beauty in 
cabin interi- 

Mail Order to: 

ors. Samples 

Captain Lewis A. Yancey 

427 West End Ave., New York City 

Off “AEROVO.” 

upon request. 

CAPTAIN LEWIS A. YANCEY 
427 West End Ave. 

New York City 

Enclosed please find check for $2.50 for 
which send me copy of Aerial Navigation 
and Meteorology. 

NAME 

Aeroplane Fabrics 
Division 

One Dark .lienue 

ADDRESS 

HJew York. 

CITY STATE 



THANK TOU /or moil Ion tap AVIATION 
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Bakelite Laminated — 

for airplane parts — Light — 
Strong — Non-corrosive 

V ITAL parts of the standard training 
planes for both the Army and the 
Navy are made of Bakelite Laminated. 
Cable pulleys and guides and wing spar bear- 
ing spools must be light but very strong, 
must resist erosion and corrosion and be 
non-absorbent. For all of these parts 
Bakelite Laminated has replaced other 
materials. 

On these same planes the engine mount 
shims are of Bakelite Laminated because it 
is not affected by gasoline or oil, and is 
non-hygroscopic. The properties that make 
Bakelite Laminated so valuable a material 
for airplane parts, make it equally desirable 
for many automotive applications. 

Bakelite Laminated is available in sheets, 
tubes and rods and is sold under the following 

<jjjjg fflMMt- 

USS Micarta Textolite Di] ec f 0 



BAKELITE CORPORATION 

247 Park Avenue New York, N. Y. 

Chicago Office . . . 635 W. 22nd Street 

BAKELITE CORP. OF CANADA, LTD. 



THE MATERIAL OF C2S) A THOUSAND USES 


Do 


THIS 

and you will 
obtain the best 

HANGAR 

and SAVE 
MONEY 

T HE many types, problems involved 
and claims made for Hangars, makes 
it essential to obtain reliable informa- 
tion — information that will result in an 
economical and satisfactory Hangar 


For instance, certain types cost many 
thousands of dollars, are unpractically 
constructed for your constantly chang- 
ing needs, and will not meet your re- 
quirements as efficiently as a far lower- 
priced, sturdy and scientifically designed 
steel Hangar. 


These and r 






siderations should be knowi 
sidered before your decision is made. 
ESLINE are pioneers in STEEL 
BUILDINGS construction and are 
ready to supply you with all the impor- 
tant information and literature that you 
should have. Our engineering depart- 
ment is ready to meet your particular 
problems — all this without obligation 


ATTRACTIVE DEALERS PROPOSITION 
OPEN TO YOU FOR FIRST 
HANGAR IN YOUR 


TERRITORY 



Esline Co. 


THANK YOU 


AVIATION 



GENERAL ELECTRIC 

C-„, C-. »■ V. -... .. c- 


April JU, 

?m %K0 

G-E Superchargers 
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How To Use Aviation Insurance Protection 
Economically and Advantageously” 



BARBER & BALDWIN, Inc., Graybar Bldg., New York City, Tel. Lexington 4316 
An Open Market Underwriting Agents for All-American Insurers and Reinsurers 



20 YEARS OF PRACTICAL EXPERIENCE IN AVIATION 



Airports and Aviation 
Buildings by Austin 

QtOMPLETE^Airport Service - preliminary 
and studies, site selection. 

Design and Construction — grading, drain- 
age, lighting, all necessary airpjjrt buildings 

factory buildings. 



HALL-ALUMINUM 

AIRCRAFT CORPORATION 

Strong, Light Weight 

ALL-METAL 

Airplanes, Seaplanes, 

Flying Boats and Floats 

Standardised Drawn Sections and 
Stamped Parts Adaptable to Your 
Present Designs or New 
Designs Supplied 


2050 ELMWOOD AVENUE 
BUFFALO, NEW YORK 


Fly Away Jack, 

Fly Away Jill 

The “Hallowell" 


Stands Perfectly Still 



Steel is being used more and more in 
all walks of life because it won’t splinter, 
crack, warp, get wobbly, absorb oil and 
bum — as wood does. 

The “HOLLOWELL” Steel Work-Bench 
is a fine example of modern Steel Shop 
Equipment — strong, rigid, wobble and fire- 
proof; wears and lasts as only steel can. 

The picture shows an individual bench; 
we also make continuous benches, by the 
foot, by the mile, if need be; standard sec- 
tions bolted together and easy to take apart 
and rearrange — this is impossible to do 
with wooden benches. 

We carry 1368 combinations of “HAL- 
LOWELL” Steel Bench Equipment in 
stock for immediate shipment. 



In the NATIONAL AIR RACES, September, 1928 

B. G. MICA SPARK PLUGS 

again showed their absolute 

Reliability of Performance 


The Transcontinental Races, Classes, A, B and C 1st, 



136 WEST 52nd STREET, NEW YORK, N. Y. 



STRENGTH 

T HE actual structural strength of 
these wheels is far in excess of the 


b tioks o™ of Vh e ^a bill ty ^of 'ril entires 



Avoid 4 

HAZARD 

°f broken Glass 


AMERICAN 

LAMINATED 

Non-Scatterable Clear Flat Class. 


AMERICAN 

“Feath 


AMERICAN WINDOW 
GLASS COMPANY 



There's No Question About It! 
The Record Breaking 

“Question Mark” 

Used 

AIRCRAFT SCREW PRODUCTS 
Manufactured by The 

Aero Supply 
Mfg. Co., Inc. 
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4,000 AVIATORS 


The World of Commerce is cry- 
ing for pilots to man the fleets 
of planes turned out monthly, 
weekly. 

BIG SALARIES AWAIT 
CRACK PILOTS - 
WILL YOU BE ONE ? 



BROWNBACK 

AIRCRAFT ENGINES 




FAIRCHILD 

AIRPLANES 


FLEXIBLE 

STEEL WIRE 

SHAFTS 

for power transmission 
around corners and over 
obstacles — silent, steady 
durable , strong. 

The S. S.White Dental Mfg. Co. 

Industrial 'Division 

| !5aWest42ndSt. NewYork., N.Y. __ 
S.WHITE 

lAFTS^ Wite for this hoolc |- 
** * Sent free on request M 


liacLialors 


for 


* CRAFT 

EFFICIENT 
LIGHT WEIGHT 
DEPENDABLE 

Bthe G8Q Mfe Co.. New Haven.Conn. 


HIGH GRADE 

Gears and Machined Precision Parts 



INDIANAPOLIS TOOL & MFG. COMPANY 
INDIANAPOLIS, INDIANA 


THANK YOU /or 
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Aircraft Forgings 

“We are pioneers in the manufacture of 
aircraft and automotive forgings.” 
Send us your inquiries. 

For many years Endicotl has made 
forgings for the aircraft industry that 
have met the intricate demands of 
the manufacturers. “The Forging 
People Who Satisfy” will be very 
pleased to offer advice and help you 
work out your forging problems. 

THE ENDICOTT FORGING 82 MFG. CO., Inc. 

ENDICOTT, N. Y. 

ENDICOTT 

DROP FORGINGS 

Air-Cooled Cylinders 
Made by Experts 

and S(»Il 

MANLIU5,N.y 



With increased production of 

SUMMER1LL 

Tubing 

Quality is 
maintained 

SUMMERILL TUBING COMPANY 

Bridgeport, Montgomery County, Pennsylvania 
(PHILADELPHIA DISTRICT) 

■ ■ 

SEAMLESS 

STEEL TUBING 

All Aircraft Grades 
Warehouse stocks for immediate 
shipment in any quantity. 

Mill shipments for substantia) 
production requirements. 

SERVICE STEEL COMPANY 

1435 FRANKLIN STREET 
DETROIT 

^BUFFALO 0 ' 3 CINcfNNATI 2 'lOs' ANGELEs"' 

All 


Aeronautical Supplies 




Write lor you, copy of Ctalogac F. 

Xjjp' 

Ktur.hvU --Mlf.ourf— ^ 

TIMM AIRPLANE CORP. 



The SIKORSKY is the only twin- 
engined amphibion that can 
climb and fly on one engine 


Curtiss Flying Service, Inc. 

New York Office — GARDEN CITY, L. L 

Sole Soto Apol. lor SIKORSKY AVIATION CORP. 


Would you ask for more 
than this: 



Aviation Protection Jnc. 

InsuranceBrokersto 

m Av “‘ io " m 

HOWilliamStreet 
New York City 

Telephone: Beekman 8/84'8/8S 

• • • • • 


AE ROTOCS 





YOHO & HOOKER LUMBER CO. 

Aircraft Department 
240 Wing Building, Youngstown. Ohio 


MOTORS 

HISSO, 0X5 and LIBERTY 

180 hp. HISSO MOTORS. Guaranteed A-l condition. 
New pistons, rings, wrist pins and Zenith carburetors. 
Ready to install and use. Each $1200. 

150 hp. HISSO MOTORS. Conditioned same as 180s. 
SIOCO. 

OX5s. Reconditioned throughout. Will turn 1425 on the 
ground Ready to install. Will guarantee. S-IOO to SOW). 

fe*'' BSTgU”. 

MASSACHUSETTS AIRWAYS CORP. 

1562 Main St., Suite 60S, SPRINGFIELD. MASS. 


THANK TOO 


AVIATION 
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“For Safety in the Air, — Everywhere” 
No detail of the 

IRVING AIR CHUTE 

■ s 



OVER 100 LIVES SAVED IN EMERGENCY 
OVER 8,000 SUCCESSFUL “LIVE” DROPS 
OVER 80.000 SUCCESSFUL TEST DROPS 


Illustrated literature on 


92.8 to 1 J 

f 

A pair of two inch Gruss II 
Air Struts weighs 14 1 

pounds. It will sustain a II 
static load of 1,300 || 

pounds. 


1 OUR ENGINEERING 
DEPARTMENT IS AT 
THE SERVICE OF 
ANYONE DESIRING 1 
INFORMATION 


GRUSS 



IRVING AIR CHUTE COMPANY, Inc. 
372 Pearl Street Buffalo, N. Y. 

Cable Address : "Irvin Buffalo, N. Y. t U. S. A.” 


PERRY-AUSTEN 

J? DOPES % 

Perry-Austen Clear Acetate Dope 

The Lasting Undercoat 

Th. Best Finish { KSlSSloI! Sfc.iTK,,,. 
PERRY-AUSTEN MFG. CO. 

Contractors to United States Government 
Main Office and Works: Grasmere, Staten Island, N. Y. 
Tel: Donjon Hills 707 

Chicago: 510 N. Dearborn St. Tel: Superior 6948 


Cunningham-Hall Airplanes 

All-metal structure — in- 
sures durability, lower 
maintenance and greater 
safety. 


Manufactured by 

CUNNINGHAM-HALL 
AIRCRAFT CORPORATION 

ROCHESTER. NEW YORK 


Air Spring Company of America 
220 Ninth St., San Francisco, Calif. 


RUSCO N 

AERO PRODUCTS 

Safety Belts... Aero Rings... Aero Cords. ..Shock- 
Absorber Units ... ' Grade A ’ Aero Cloth, in all 
widths ... Tapes ... Braids ... Lacings ... W ebbings ... 
Tail-Skid Boots... Tank Straps ... Battery Covers 
...Brake-Linings ...Miscellaneous Textile, 
Leather and Stranded Rubber products. 

Write for Complete Aero Catalogue 

The RUSSELL Manufacturing Co. 
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Executive and Engineering Slag of the new 


BERLINER-JOYCE 


AIRCRAFT CORPORATION 

OFFICES: Hears! Tower Building, BALTIMORE, MD. 
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COLONIAL GRAIN 
UPHOLSTERY LEATHER 

made by 

EAGLE-OTTAWA 
LEATHER COMPANY 

Grand Haven, Mich. 

Genuine leather for airplanes is NON- 
INFLAMMABLE, durable and clean. 

Genuine leather is sound-proof and vibration-absorbing. 
Sample booh furnished on application 
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Standard Sizes For Department of 
Commerce Class “A”-“B”-“C” Airports 

Easily, quickly, and economically erected— Sectional units 


Save a third— Write far bulletin. 

NO-TRUS HANGAR CORP. 
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STAND 
HER ON 
THE PROP 
AND 



establish a gauge by which you can measure 
the performance and stability of other good 
airplanes . . . The nearest dealer will gladly 
afford you this opportunity. 

Star Aircraft Co. 

BARTLESVILLE. OKLAHOMA 


PITCAIRN \ k 
AIRCRAFT 



For Air Mail use . . . . SUPER MAILWING 
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AIRWORTHY 



Swallow AirplaneCd. 

WICHITA, KANSAS 


Aluminum Fuel and 
Oil Tanks 

“Tank up with the leaders’’ 

Lightest aluminum 
welded tank per gallon 
— most durable — highest 
safety factor. Prices in 
range with commercial 
aviation. 


Strelott-Naughton 

CORPORATION 

50 Williams Street, Long Island City, N. Y. 

Telephone: Hunters Point 10463 
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Want ads Talk — 

They go direct to those in the in- 
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ness-like way. 

They don’t mince words but get 
right to the point. 
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WEEMS SYSTEM OP NAVIGATION 
AIRPORT MANAGEMENT 
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PLIOHT INSTRUCTION 


Eagle Airport School of Aviat: 


ILLINOIS-IOWA AIRWAYS. I: 
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The fact that schools 
advertising in the 
WHERE TO FLY 
section of AVIA- 
TION have done so 
over a period of years 
is one of the best testi- 
monials to the effi- 
ciency of this type of 
advertising. 

For advertising rates 
and other information, 
address — 


SEARCHLIGHT 
DEPARTMENT 
Tenth Ave. at 36th St 
New York 
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WHERE TO FLY 




MI1>PLANE FLYING SCHOOL 
Universal AvTat'^n Schools 


FI.YING SCHOOL 
• or no 
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Modern Equipment 
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Barret! Airways, Inc. 


|: Universal Aviation Schools j| 




"In the Heart of Westchester County" 

1 

PITCAIRN AVIATION 
of PENNSYLVANIA, Inc. 

New York 
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Addington Aircraft Co. 
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FLYING SERVICE, Inc. 

AIRPLANE SPRUCE 
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International Aircraft Exhibit 

COLISEUM 


- GA1U)KCR.^- Bamro ^ 
^® eamcoi ^~^'PROPF.LlXRS 
GARDNER^ PROPELLER' WORKS 

LICENSE COURSE 

BRAND 0 X 5 NEW 
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PUps 

AIRPLANE SPRUCE 

Have a special built airplane or 
parts made by expert mechanic. 

PAUL DOBLER ^ 

CTACOSY aV BVSCIIIR 

TF YOU do not find what you 
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to Searchlight Dept., Tenth 
Avenue at 36th Street, New 
York. You will be put in 
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== Airplane radiators 
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The High Altitude Airplane 

The First of Two Articles Discussing Engineering Problems in the 
Design of an Airplane to Navigate in the Stratosphere 

By B. V. Korvin-Kroukovsky 


P ROGRESS of civilization is marked by an ever- 
increasing demand for rapid transportation, for the 
ability to cover greater distances in a shorter time. At 
first man could only walk and run, later he rode horses, 
then came sailing ships, then railroads, automobiles and 
finally airplanes. Now we are forced to look for means 
of increasing the speed of airplanes, particularly the 
speed over a long distance, of increasing the speed and 
at the same time increasing flying range. This is a 
difficult combination as the resistance of air increases 
rapidly with speed, and the use of a powerful engine 
to overcome it results in a large gasoline consumption 
and a short flying range. Air resistance, the beneficial 
force which gives lift to our wings and makes flight pos- 
sible, now becomes our enemy, prevents us from 
increasing speed in a measure required by the progress 
of civilization. As we looked for means of reducing 
friction in developing railroads and automobiles, so now 
we must look for means of reducing air resistance. 

Already great progress has been made in improving 
the shape of airplane parts, in streamlining to reduce 
the resistance, and it is reported that an airplane is being 
built in Germany consisting of but one large wing, with 
all parts creating parasite resistance, such as the fuse- 
lage, completely eliminated. Nevertheless the wings, 
which we cannot eliminate, offer large resistance. We 
can reduce the resistance by reducing the size of wings, 
but there is a limit for such a procedure. Heavy load- 
ing per square foot causes excessive speed during 
take-off and landing, requires very large flying fields 
and is a source of danger. While we want to reach a 
great speed flying between cities and continents, we want 
to slow down to a low, safe speed while starting off 
and coming to a terminal. We want to find some way 
to reduce the air resistance, and to reach a great speed 
without decreasing the size of our wings and without 
increasing our landing speed. And fortunately the very 
nature of the airplane and of the atmosphere in which 
it flies points the way of doing it. 

The atmosphere is not homogeneous, the air has the 
highest pressure and density at the ground level, and 
both the pressure and the density rapidly diminish with 
the altitude. The curves of Fig. 1 show that at the 
altitude of 22,000 ft. the air is only half as dense as 
at the sea level, and that at the altitude of 78,000 ft. 
its density is reduced 25 times. The airplane, which 
by its very conception, is a machine capable of rising 
from the ground and of changing its altitude, can utilize 
the dense air at lower altitude for take-off and landing, 
and can utilize the reduced density of higher altitudes 
for reduction of air resistance and for increase in speed. 
In this paper we will consider how such a utilization is 


possible at the present state of aeronautical engineering, 
and what advantages we can derive therefrom. In this 
connection we will refrain from vain speculation as to 
what will be made possible by new inventions such as 
gas turbines and jet propulsions, and will consider only 
the present status of aeronautical engineering, and the 
improvements and devices which seem to be immediately 
available. There is no question that new inventions will 
follow as soon as their need is clearly established, but 
there is also no question that at early stages of the new 
development we will have to rely not on future, but on 
our present knowledge. It is essentially the purpose of 



this paper to consider what we can do with the means 
available at present, with only such improvements as 
appear to be within easy reach. 

The common way to handle an airplane on a cross- 
country flight is to take-off at a certain low speed, and 
at a certain large angle of incidence, to climb to a small 
altitude and then to reduce the angle of incidence by 
means of the elevator, thereby reducing the air resistance 
and increasing the speed. During the climb at a large 
angle of incidence comparatively small part of the engine 
power is needed for the sustention, and the excess of 
available power is used for the climb. In a horizontal 
flight, when the angle of incidence is reduced, this excess 
of power is used to overcome the extra air resistance pro- 
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duced by the increased speed. The maximum speed at- 
tainable in this way depends on the weight carried per 
horsepower and on the minimum speed of the airplane. 
The lower the minimum speed, the larger must be the 
wing area, the larger will be the air resistance, and the 
lower therefore will be the maximum speed. It has been 
shown by Diehl 1 that maximum speed of an airplane 
can be closely estimated by the formula 

(1) IW = *l"»W»(y)~“ 

V mm. is the maximum speed in horizontal flight. 
V mt „. is the minimum, or stalling speed. 

W gross weight of airplane. 

P engine horsepower. 

•q propeller efficiency. 

K numerical coefficient. 

For modern commercial airplanes we can assume 
Kr\ 1 ' 3 = 21 

and formula (1) then becomes 

(2) r™. = 21 (fff m 

In order to put the discussion on a concrete basis, 
let us assume a typical six seater airplane with the fol- 


lowing characteristics : 

Gross weight 4,250 lb. 

Engine power 425 hp. 

Wing area 380 sq.ft. 

Maximum lift coefficient . . 1.40 

Minimum speed 55 m.p.h. 


The maximum speed then works out as 

= 21 X 55 2 '» X 10- 1/3 = 141 m.p.h. 

In this paper we want to investigate a different 
method of handling an airplane, by which the initial 
large angle of incidence is not reduced, but is kept con- 
stant, and the increase of speed is obtained by virtue 
of decreased air density as the airplane climbs to a high 
altitude. At present we will assume that a supercharger 
or some similar device maintains the engine power con- 
stant regardless of the altitude, and later we will investi- 
gate and justify the validity of this assumption. At a 
ground level our airplane can fly at a certain air speed 
Vo, slightly exceeding the minimum speed V m and cor- 
responding to the minimum power consumption P 0 . Its 
wings develop the lift L equal to the weight of the 
airplane, and its resistance D is determined by its L/D 
ratio. The L/D ratio of an airplane depends only on its 
angle of incidence and does not depend appreciably on 
either speed or air density. In our case the angle of 
incidence remains constant during the climb, and there- 
fore the L/D ratio also remains constant; the lift is 
always equal to the weight regardless of the altitude, 
and therefore remains also constant; from this it fol- 
lows necessarily that the drag also must remain constant. 
As the airplane climbs, and the air becomes less dense 
with altitude, the speed of the airplane increases in order 
to maintain the same lift, and this increase of speed 
also serves to maintain the same drag. Turning to the 
mathematical expressions we can write for the airplane 


flying at a speed of minimum power consumption near 
the ground : 

(3) L = t s9 oVo i C L A 

and at any other altitude: 

(4) L = ip V*C l A 

L = lift equal to weight of the airplane. 

Ct, = lift coefficient which is constant as long as 
the angle of incidence is constant. 

V — air speed at any altitude. 

Vo = air speed at ground level. 
p = air density at any altitude. 
po = air density at ground level. 

Equating (3) and (4) and cancelling equal constant 
quantities we get: 

Po Vo 3 = P V 3 

151 f7 = (f) 

i.e., as the airplane climbs at a constant angle of inci- 
dence its speed increases in inverse proportion to the 
square root of air density. The power required is 
obtained by multiplying the drag by the air speed, and 
as the drag in this case remains constant the power 
required is directly proportional to the air speed, and 
therefore is inversely proportional to square root of the 



Expressions (5) and (6) allow us to determine 
the ceiling and the speed range of the airplane equipped 
with some kind of a supercharger maintaining constant 
engine power at any altitude, and flying at a constant 
angle of incidence. We observe that in this case the 
speed is directly proportional to the power, and not to 
the cube root of the power as was the case when the 
flight at a constant altitude and varying angle of inci- 
dence was considered. This observation makes us expect 
that much higher speed may be attained by flying at a 
large angle of incidence at a great altitude, than flying 
at reduced angle of incidence near ground level. 

It has been shown by E. P. Warner 8 that minimum 
power required for the maintenance of the horizontal 
flight at ground level can be estimated by the formula: 



Substituting this value of Po in expression (6), and 
assuming the propeller efficiency equal to 0.85, which is 
justifiable in view of the large pitch necessary for the 
high altitude airplane, we get 


( 8 ) 


V _ P _ H7 

T. ~ Pi ~ wjw 

PI A 
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and assuming the value of Cl = 1-20 as appropriate for 
the speed of minimum power consumption, evaluating 
Po = 0.00237 and introducing the correction coefficient of 
(22/15) 3 so as to get the speed V in miles per hour 
we get 


(9) 


V_ 

V. 


<sr 


2,120 



( 10 ) 


V = 


2,120 

W/P 


This is a very interesting and important result, show- 
ing that if the airplane is kept at a constant angle of 
incidence, and the high speed is obtained by means of 
the climb to the altitude of greatly reduced air density 
the maximum speed attainable is independent of the 
minimum speed. 

The airplane with small wing area, high landing speed, 
and correspondingly high speed of minimum power con- 
sumption V„, will* not be able to climb very high, as 
shown by the value of the ratio po/p as obtained from 
(9) and its speed will be improved but little. The air- 
plane with large wing area will have very low speed 
Vmtn. and Vo at the ground level, but it will be able to 
climb higher, and its speed will be improved much more. 
The maximum speed at the ceiling, however, will be the 
same in both cases, and will depend only on power load- 
ing W/P. We estimated above that a typical 425-hp. 
airplane with a landing speed of 55 m.p.h.. is able to 
attain the high speed of 141 m.p.h. at ground level. 
Observing that W/P = 10 lb. per hp. we can estimate 
from (10) that were it kept at a large angle of incidence 
and made to climb to a high altitude its maximum speed 
at the ceiling would be 212 m.p.h., the improvement of 
SO per cent over the ground level speed. Assuming the 
speed of minimum power consumption at sea level to 
be 60 m.p.h., corresponding to the landing speed of 55 
m.p.h., we obtain from (9) 


M 


2,120 V 
10 x 60/ 


= 12.5 


The corresponding altitude is found by consulting the 
curves of Fig. 1 to be about 63,000 ft. 

It is interesting to investigate the properties of the 
airplane which lead to the largest gain in speed at the 
altitude over that at ground level. Dividing formula 
(10) by (2) and denoting by V, the maximum speed 
at the ground level, by V a the maximum speed at the 
altitude, and by V„ the minimum speed at the ground 
level, we get : 



This shows that the gain made possible by high alti- 
tude flying increases with the decrease of the landing 
speed, and with the decrease of the power loading. The 
tendency towards decreased power loading is the' pre- 
dominating trend of aeronautical engineering, and every 
year we see more powerful engines, and lower loadings 
per horsepower. Every year, therefore, the possible 
gain due to high altitude flying will increase, until it 
becomes too important to be neglected. At the present 
time already a gain of 50 per cent can be expected, as 
has been shown by the example worked out earlier in 
this paper. The tendency towards increased landing 
speeds can be also observed in the present trend of 


aeronautical engineering, but this can be considered only 
as a sacrifice in order to obtain higher maximum speed. 
Such a sacrifice will be not necessary in the design of a 
high altitude airplane. 

Next we will consider the effect of high altitude fly- 
ing on the range, or distance which the airplane can 
cover with its supply of fuel. There are two distinct 
problems: one — the limiting range of record breaking 
airplanes, and second — the normal range of service air- 
planes. The record breaking airplane flies at about the 
constant angle of incidence at which its L/D ratio is the 
best. In this respect it is similar to the high altitude 
airplane. The difference lies in the fact that as fuel is 
consumed, and lighter weight leaves the excess of avail- 
able power, this power in a high altitude airplane is 
used for the climb, while in ordinary method of control 
the engine is throttled in order to economize the fuel. 
As in both cases the angle of incidence, and the L/D 
ratio remain constant, the range can be estimated by 
Breguet’s equation : 

(12) Range in miles = 863.5 (gr) log, 0 

Wo = initial gross weight in pounds. 

Wi = final gross weight in pounds, 
q = propeller efficiency at cruising speed. 

C = average specific fuel consumption. 

It will be shown later that in a high altitude airplane, 
geared engines probably will be used and that the propel- 
ler always will operate at a constant and a very high 
efficiency, which we can estimate at least at 80 per cent. 
The engine runs nearly at full throttle and the specific 
fuel consumption can be taken at about 0.55 lb. per hp.-hr. 
Thus we get 

q/C = 0.80/0.55 = 1.45 

In an airplane operated at a low altitude and with 
varying throttle openings, the propeller is usually not 
geared and its efficiency never exceeds about 70 per cent. 
The specific fuel consumption also varies from 0.55 lb. 
per hp.-hr. at full throttle at the beginning of the flight, 
to 0.75 lb. per hp. at half throttle at the end of it, 
average fuel consumption being about 0.65 lb. per hp. 
Using these figures we get: 

q/C - 0.70/0.65 = 1.08 

Thus we see that while the same law governs the 
record range of a common and a high altitude airplane, 
the details of the propeller efficiency and of fuel con- 
sumption give the latter the advantage of 1.45/1.08, or 
about 35 per cent improvement in the range. 

In the above discussion we assumed the airplane set 
out to break the distance record, and flying therefore 
at the best L/D ratio and at a low speed. In ordinary 
cases, on runs of from 300 to 600 mi., airplanes are 
not flown at such a low speed, and under "cruising” 
speed is usually meant an arbitrary reduced speed 
adopted in order to save the engine. Usually it is be- 
tween 75 per cent and 85 per cent of high speed. The 
range at such an arbitrary “cruising” speed is evidently 
proportional to the range at high speed, and the high 
altitude airplane showing 50 per cent improvement of 
speed for the same engine power, will show equal im- 
provement in the service range, i.e., if it is considered 
practical to break the route of a low flying airplane into 
500 mi. runs, these runs can be increased to 750 mi. 
for the high altitude airplane. 

We have shown that flying at a 


very high altitude will 
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allow us to increase the speed some 50 per cent at the 
power loading used on present-day commercial air- 
planes, and that this gain over the maximum speed 
possible at sea level will increase further as the power 
loading will decrease with the development of more 
powerful and lighter engines. We have shown that this 
increase of speed will be accompanied by an increase of 
the range, thus reducing the necessary number of stops 
on long routes, and thereby increasing the average speed 
still more. Moreover we have shown that this increase 
of high speed will not be obtained at the sacrifice of 
landing speed, as it is at present, and that there will be 
no objection to keeping the landing speed as low as 
desired for safety, and in order to use landing fields 
of moderate size. These are the basic advantages of 
the high altitude airplane, but they are not the only 
advantages. Improved safety, comfort of the passengers, 
ease of navigation, etc., are other important advantages. 
However, we will postpone the discussion of these, until 
we will advance further proofs that high altitude flying 



is feasible. So far we have spoken only about its 
advantages and merely assumed that it will be possible. 

The possibility of high altitude flying depends on two 
basic requirements: first — the provision of an airtight 
cabin in which the normal air density and temperature 
can be maintained despite the greatly reduced density 
and temperature of the surrounding atmosphere, and 
second — the arrangement of the power plant which will 
permit its operation in the extremely rarified and cold 
air. We will consider the question of the power plant 
first, as we must first prove the technical possibility of 
climbing to high altitude, and after that only need to con- 
sider the accommodation of the crew. 

The horsepower of a plain, unsupercharged aviation 
engine decreases rapidly with altitude. The weight of 
the air entering the cylinders decreases as the density 
of the air decreases and so does the indicated horse- 
power. The friction losses, however, remain about the 
same regardless of the density, and these must be sub- 
tracted from the decreasing indicated horsepower. This 
makes the engine torque decrease more rapidly than the 
density of the air decreases, i.e., more rapidly than the 
torque of the propeller decreases at any given r.p.m. 
The r.p.m. of the engine thus decrease as the airplane 
climbs, and this decrease of r.p.m. causes further loss 
of brake horsepower. Several engines have been 
tested in the altitude chamber of the Bureau of Stand- 
ards at the low atmospheric pressure and temperature 


closely simulating the conditions found at the altitudes. 
It has been found 3 that relation of the power to the 
density can be approximated by the expression 
HP. = (p/po)'* 

The variation of the horsepower with altitude calcu- 
lated by this formula is plotted in Fig. 2. It will be 
observed that at the altitude of 20,000 ft. only about 41 
per cent of the original horsepower is available and at 
45,000 ft. only 10 per cent is available. 

As the decrease of engine power occurs due to decrease 
in density, it is evident that it can be prevented by com- 
pressing the air, and maintaining the ground pressure 
at the carburetor. A good deal of work has been done 
on the development of superchargers in all countries, and 
three distinct types have been evolved and brought to 
sufficient perfection for practical use. These types 
are the Roots Supercharger driven at moderate speed 
by a pair of gears from the engine crankshaft, the 
centrifugal supercharger driven at a very high speed by 
means of a gear train from the engine crankshaft, and 
the Turbo compressor, or the centrifugal supercharger 
driven by a turbine operated by exhaust gases. The first 
two types are identical in that the power needed to com- 
press the air is taken from the crankshaft and should be 
subtracted front the brake horsepower of the engine, 
causing the reduction of the horsepower with altitude, 
although not as large a one as in case of the unsuper- 
charged engine. The work needed to compress the air 
adiabatically is expressed as: 


HP, = Horsepower needed to drive the super- 

n — The ratio of specific heat of gas at con- 
stant pressure to that at constant vol- 
ume. For the air n = 1.405. 

K = Efficiency of the supercharger including 
driving gears. 

p = Pressure of the air at altitude in lb. per 
sq.in. 

po = Pressure of the air at sea level. 

v — ' Volume of the air at pressure p in cu.ft. 

The average aircraft engine consumes about $ lb. of 
gasoline per horsepower per hour, and requires for its 
proper functioning 12 times as much air theoretically, 
and about 15 times as much air practically. Taking the 
density of the air in normal conditions as 0.07608 lb. per 
cu.ft., the volume of the air required per horsepower 
per minute works out as : 


0.5 X 15/0.07608 X 60 = 1.64 cu.ft. 

The weight of the air needed for combustion of i lb. 
of gasoline and for production of one brake horsepower 
does not change with altitude. As the pressure p 
decreases, the volume v increases proportionally, and the 
product pv remains constant as long as temperature re- 
mains constant. The normal temperature at sea level is 
usually taken as 60 deg. F„ or 288 deg. C. absolute and 
in a "Standard Atmosphere” it decreases at the rate of 
1.98 deg. C. per thousand feet up to the altitude of 
about 35,000 ft., after which it remains constant at 218 
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deg. C. abs. or — 68 deg. F. The quantities p, v and T 
are related by the law : 

pv = RT 

substituting the figures found at normal ground con- 
ditions: 

p = po = 14.7 Ib./sq.in. 

v = 1.64 cu.ft. 

T = 288 deg. C. 

we get 

pv = 0.084 T 

And substituting all these constants into equation (13), 
we obtain the horsepower absorbed by the supercharger 
per brake horsepower of the engine as: 

<"> ™ = [(&)“•_,] 

All superchargers used at the present were developed 
with a single and practical purpose of improving the 
performance of military aircraft, and were designed 
therefore for the probable fighting altitudes up to about 

20,000 ft. At this altitude the pressure ratio p 0 /p is only 
2.18, and it is possible to design a supercharger as a 
single stage compressor with the efficiency as high as 70 
per cent. In this paper, however, we are considering the 
possibility of flying at a much higher altitude, somewhere 
between 50,000 and 100,000 ft., at which the pressure 
ratio varies from 9 to 95. It is practically impossible to 
obtain such a pressure ratio in a single-stage compressor, 
and we will assume that a three-stage compressor is used, 
with correspondingly lower efficiency, for which 40 per 
cent may be assumed as a fair figure. Substituting the 
figure of 0.40 for K, multiplying the coefficient 0.00127 
by three, and dividing the exponent 0.29 by three, we 
obtain finally the power absorbed per horsepower of the 
engine by a three-stage supercharger as : 

(15) HP. = 0.0096 T [(j)° ° — 1 ] 

This power has to be subtracted from the brake horse- 
power in order to obtain the net horsepower of the 
engine. However, the brake horsepower increases some- 
what if the intake pressure remains constant due to 
supercharger, and the exhaust pressure decreases. When 
an engine works at the ground level, the combustion 
chamber at the end of the exhaust stroke is filled with 
exhaust gases at slightly above atmospheric pressure. 
The fresh charge taken in on the intake stroke is some- 
what less therefore than the displacement of the piston. 
When the engine works at a high altitude in a very 
rarefied atmosphere, the pressure of the exhaust gases 
filling the compression chamber is also very low, and as 
soon as the exhaust valve is closed and the intake valve 
is open, the fresh charge from the supercharger rushes 
in and fills the compression chamber even before the 
intake stroke begins. In the extreme case of the engine 
with the exhaust opening into an absolute vacuum, the 
volume of the fresh charge will be equal to the displace- 
ment of the piston plus the volume of compression 
chamber. As this volume in case of aircraft engines is 
equal to about 20 per cent of the piston displacement ( 5 
to 1 compression ratio), the volume of the fresh charge 
will be increased by 20 per cent, and so the power output 
will be increased. Experiments made on engines ex- 
hausting into the rarefied atmosphere 4 showed that brake 


horsepower increases 1.3 per cent per pound of pressure 
difference between the exhaust and the intake. For the 
extreme case of the engine exhausting in vacuum we get 


A HP. = 1.3 X 14.7 = 19.1 per cent 
which checks well with the theoretical reasoning given 

The net horsepower of the engine equipped with 
mechanically driven three-stage supercharger maintain- 
ing the normal pressure of 14.7 lb. per sq.in. at the 
carbureter, and exhausting into the atmosphere can be 
expressed as : 


(16) 


HP at altitude 
HP at ground 


— 1 +0.013 (/>„ — />) 


— 0.0096 r [(j)°' 10 — i] 


The variation of the horsepower computed by means 
of this formula is plotted against the altitude in Fig. 2. 
It will be observed that the horsepower is reduced to 
65 per cent of the rated value at the altitude of 50,000 
ft., and dwindles to nothing at the altitude of 100,000 ft. 
We must conclude, therefore, that excellent as the 
mechanically driven superchargers are for the fighting 
aircraft operating at the altitude of 20,000 ft., they are 
useless for the purpose of high altitude aircraft designed 
to operate between the altitudes of 50,000 and 100,000 ft. 

Now it remains for us to consider the action of a 
compressor driven by a turbine operated by exhaust 
gases, generally known as the “Turbo-Supercharger.” 
Fig. 3 shows the diagram of such a turbo-supercharger, 
which was originally invented by Professor Rateau, and 



was subsequently developed independently by himself in 
France, and by the U. S. Air Service and General Elec- 
tric Co. in America. The action of this turbo-super- 
charger probably can be explained best by quoting from 
a discussion by the man responsible for its development 
in America — Dr. S. A. Moss: 8 
“ The exhaust-valve chambers are con- 

nected to an exhaust manifold, a, which supplies gases 
to nozzles that direct these gases onto a turbine-wheel, b. 
The turbine-wheel drives the centrifugal compressor, c, 
which takes in and compresses air and discharges it to 
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the carbureter, d, and thence to the intake manifold, c, of 
the engine as shown in Fig. 4. 

At an altitude of 20,000 ft., the pressure of the atmos- 
phere surrounding an airplane is about one-half of that 
at sea-level. At an altitude of 35,000 ft., the surround- 
ing atmospheric pressure is about one-quarter of that 
at sea-level. At these great altitudes, full-sea-level pres- 
sure is maintained in the exhaust manifold when such a 
supercharger is used. Outside of the turbine-wheel, 
the reduced pressure due to the great altitude exists. 
The exhaust-gases pass through the nozzles at a high 
velocity due to the pressure difference and impinge on 
the turbine-wheel. This serves to compress the air from 
the low pressure at the great altitude to full sea-level 
pressure, which is maintained in the carbureter intake- 
manifold, so that the engine receives its charge at full 
sea-level pressure ” 

Let us consider now the amount of power which can 
be obtained from the expansion of the hot exhaust gases 
from the pressure of 14.7 lb. in the exhaust manifold 
to a reduced atmospheric pressure at a high altitude. 
The work done by the expanding gas, as well as the 
work done on the gas in compressing it is expressed by 
formula (13), and we merely have to examine the 
values of n and pv for the exhaust gas. The mixture 
entering the cylinders of the engine consists roughly of 
1 part of gasoline vapor by weight, 3 parts of oxygen 
and 12 parts of nitrogen. The exhaust gases leaving 
the cylinders 0 consist of 1 part of water vapor. 3 parts 



of carbon dioxide and carbon oxide with some free 
hydrogen, and 12 parts of nitrogen. This means that 4 
of the volume of the gas remains unchanged by passing 
through the engine and only £ changes into a slightly 
denser gas than air, very slightly denser because while 
the carbon dioxide is heavier than oxygen the part of 
which it replaced, the carbon oxide and the hydrogen are 
lighter. We will make but a small mistake therefore if 
we will assume that exhaust gases when cooled to the 
normal temperature have the same volume of 1.64 cu.ft. 
per horsepower per minute as the original mixture, and 
that relation 

pv = 0.084 T 


found above for the fresh mixture, holds for the exhaust 
gas as well. 

In a similar way the coefficient of expansion n will 
have the same value of 1.405 for the exhaust gas as for 


the air. The power available from the expansion of the 
exhaust gases can be determined therefore by formula 
(14), and the ratio of the power HP, required to com- 
press the air in a single-stage supercharger to the power 
HP , made available by the expansion of the exhaust 
gases in the turbine works out as 
HP. _ Ta 
HP. ~ Te 

Where To is the absolute temperature of the sur- 
rounding air equal to 218 deg. C. at the altitudes above 

35.000 ft. and Te is the absolute temperature of the 
gases in the exhaust manifold, which can be taken as 

1.000 deg. C. Substituting these figures we get : 

HP./HP. = 0.218 


i.e., the turbo-supercharger will be capable of com- 
pressing the air to normal pressure of 14.7 lb. per sq.in. 
at any altitude, provided its overall efficiency will be not 
less than 21.8 per cent. This figure can be further 
reduced by the use of a three-stage compressor. The 
power required to drive the three-stage compressor with 
no losses is expressed by 

HP, = 0.00381 T, [(j) 0 0 — J ] 

and the ratio of this power, to the power HP. deliv- 
ered by exhaust gases as determined by expression 14 is : 


(17) 


HP. _ Ta ( P./P ) 0 '° - 1 
HP. Te (/>°//>) 0SB — 1 


This ratio is now dependent on the ratio p°/p as well 
as on the ratio of temperatures Ta/Te. For the same 
ratio of temperatures of 218/1,000, it works for the 
different altitudes as follows: 


at 50,000 ft. HP./HP. = 0.182 

at 75,000 ft. . HP./HP, = 0.159 

at 100,000 ft. HP./HP, = 0.138 

This decrease of the ratio HP./HP, with altitude is 
a very beneficial feature, because it compensates for the 
increased amount of air which must be delivered to the 
engine in view of the decreasing oxygen content, the 
property of the atmosphere which we did not take into 
account before. It is well known that air is a mechan- 
ical mixture of gases, mostly of the oxygen and nitrogen. 
These two gases are not of the same density, but oxygen 
is slightly heavier than air and nitrogen slightly lighter. 
The difference in density is small and in the lower layers 
of the atmosphere, below 35,000 ft., the air disturbances 
caused mostly by the variation of temperature, keep 
these gases well mixed. Above the altitude of 35,000 ft. 
the temperature is uniform, and the disturbances are 
absent, so the gases begin to separate because of the 
difference in their density, and the oxygen being the 
heaviest settles down. This causes larger oxygen con- 
tent in the lower strata of the atmosphere and smaller 
content in the upper strata, the actual percentage content 
of the oxygen in the air varying as follows : 7 

up to 35,000 ft 21 per cent 

at 50,000 ft 20 per cent 

at 75,000 ft 17 per cent 

at 100,000 ft 15 per cent 

As the percentage of the oxygen in the air decreases, 
the volume of the air to be supplied to the engine must 
be increased, increasing in the same proportion the 
power needed to drive the supercharger. Taking this 
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into account we obtain finally the following values for 
the ratio of HP./ HP.: 

at 50,000 ft 19.1 per cent 

at 75,000 ft 19.6 per cent 

at 100,000 ft 19.3 per cent 

On basis of these figures we can say that in order to 
supply air at normal pressure to the engine at any 
altitude the turbo-supercharger must have the minimum 
overall efficiency of about 20 per cent. This figure ap- 
pears to be quite modest and should not be difficult to 

The fact that at altitudes above 35,000 ft. or in 
the stratosphere, the miscellaneous gases gradually sep- 
arate and tend to arrange themselves in order of their 
molecular weight, opens way to interesting speculation. 
The atmosphere contains not only nitrogen and oxygen, 
but a considerable amount of hydrogen, which is almost 
absent in the lower layers of the atmosphere, and 
predominates in its upper layers. As the percentage of 
oxygen decreases and the percentage of hydrogen in- 
creases with altitude, the proportion is reached, at the 
altitude of about 200,000 ft., where their mixture is just 
correct for combustion. Indeed, enormous explosions 
could have been caused by burning meteors, were it 
not for the fact that combustion is impossible when the 
mixture is as rarefied, as it is at the altitude of 200,000 
ft. However, if this mixture were compressed by a 
supercharger and by the piston of an engine, it would 
burn very well and would supply the power necessary 
for flight. Were an airplane built powerful enough to 
reach the altitude of 200,000 ft., it could remain there 
for indefinite length of time, and could cover any 
distance at a speed of some 3.000 m.p.h. using atmos- 
phere itself as a fuel. To be able to do so, however, it 
must possess about 40 times the minimum power it 
requires for horizontal flight at sea level. 

So far we have considered only the question of the 
power required to drive the supercharger and of the 
net horsepower of the engine. We reached the conclu- 
sion that ample power is available in the expansion of 
exhaust gases to supply the engine with air needed for 
full power consumption at all altitudes, provided that 
efficiency of the turbo-supercharger is not less than 20 
per cent. Now we will consider whether it is possible 
or practical to provide the supercharger equipment of 
sufficient size and if so, what will be the probable weight 
of it. The existing superchargers built for use with a 
400-hp. engine, and capable of maintaining full pressure 
up to 20.000 ft. add about 150 lb. to the weight of the 
power plant. The pressure ratio at 20,000 ft. is equal 
to only 2.18, and the superchargers are built therefore as 
single-stage compressors with fairly high mechanical 
efficiency, and consume from 60 to 80 hp. Now. it is 
estimated elsewhere in this paper that the excess of 
power which a modern airplane possesses leads us to 
expect that an altitude of 75.000 ft. can be reached in a 
very near future. From formula (15) we estimate that 
a supercharger needed to supply a 400-hp. engine with 
air at such an altitude will require 336 hp., i.e.. about 
4 times the power of the existing superchargers. It 
is a quite general rule of mechanical engineering that 
reducing the size of any mechanism makes all problems 
easier, while with increase of size all difficulties grow 
very rapidly. There is little doubt that powerful gas 
turbines will be built in the future, but in the near 
future, with which alone we are concerned in this paper. 
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it is not probable that 336-hp. gas turbine can be built. 
Fortunately we do not have to do it, as we can get along 
quite well by using three or four superchargers of the 
existing size. 

The Rateau supercharger is shown in Fig. 5, where 
(a) shows the inlet of exhaust gases, which must be 
connected to the exhaust manifold of the engine, (b) 
shows the outlet for exhaust gases from the turbine, 
(c) shows the air inlet and (d) the air outlet leading 
to the intake manifold of the engine. It is quite possible 
to connect four turbines so that outlet of one is con- 
nected with the inlet of the other, and the exhaust gases 
expand successively through the four turbines. The 
pressure ratio at the altitude of 75,000 ft. is 29.2, and 
the expansion per turbine is 

V29.2 = 2.32 

i.e., quite reasonable. If the connecting manifolds are 
made short and well insulated in order to prevent heat 
losses, expansion of the gas can be considered to be 
almost adiabatic, and formula (14) can be applied. 
In a similar way the four compressors will be connected 



in series, each one compressing the air 2.32 times, total 
compression being 2.32 4 or 29.2 times. Contrary to the 
turbine connections, the compressor connections should 
be constructed so as to have plenty of the cooling surface 
exposed to the air stream, so that heat generated by the 
compression in each stage can be dissipated. 

When we speak of the supercharger of existing size, 
we mean that vital parts such as the turbine wheel, the 
shaft and the impeller are of the existing size and type. 
Of course, there will be some difference in details, in 
particular in the number of nozzles through which the 
exhaust gases are directed onto the turbine wheel. As 
the gases expand, the number or size of the nozzles in 
consecutive stages will have to be increased. In a similar 
way the size of inlet connections in the compressors will 
have to be increased, and probably the impeller wheel 
will have to be made wider in the low pressure stage. 
Possibly it will be found expedient to increase the com- 
pression ratio per stage, reducing the number of stages 
to three, and assigning two turbo-compressors to handle 
the large volume of rarefied air in the first compression 
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stage, supplying it to single turbo-compressors of the 
second and third stages. These, however, are details to 
be decided by the designer. All that interests us now is 
the fact that it is not only possible, but comparatively 
easy to provide superchargers of sufficient capacity. 

The weight added by an early type turbo-compressor 
was 150 lb. for a 400-hp. engine, which would make 
600 lb. for the four stage turbo-supercharger discussed 
above. However, in combining four superchargers, 


some economies in weight may be effected, and we must 
allow for the improvements made as the time goes on, 
so that we can estimate the weight of complete turbo- 
supercharging equipment designed to work at the altitude 
of 75,000 ft. at about one lb./hp., which is not prohibitive. 

In Part //, which will appear in the May 18 issue of 
the Aeronautical Engineering Section, of AVIATION, 
the problems of engine cooling, propeller selection and 
cabin design of the high altitude airplane will be discussed. 
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N.A.C.A. Technical Report No. 305. The Gaseous 
Explosive Reaction, a Study of The Kinetics of Com- 
posite Fuels, by F. W. Stevens. 

This report deals with the results of a series of studies 
of the kinetics of gaseous explosive reactions where the 
fuel under observation, instead of being a simple gas. 
is a known mixture of simple gases. In the practical 
application of the gaseous explosive reaction as a source 
of power in the gas engine, the fuels employed are com- 
posite. with characteristics that are apt to be due to the 
characteristics of their components and hence may be 
somewhat complex. The simplest problem that could 
be proposed in an investigation either of the thermo- 
dynamics or kinetics of the gaseous explosive reaction 
of a composite fuel would seem to be a separate study 
of the reaction characteristics of each component of 
the fuel and then a study of the reaction characteristics 
of the various known mixtures of those components 
forming composite fuels more and more complex. This 
is the order followed in the simple studies herein de- 
scribed. 


N.A.C.A. Technical Report No. 297, The Reduction 
of Observed Airplane Performance to Standard Con- 
ditions. by Walter S. Diehl. 

This report shows how the actual performance of an 
airplane varies with air temperature when the pressure 
is held constant. This leads to comparatively simple 
methods of reducing observed data to standard condi- 
tions. The new methods which may be considered exact 
for all practical purposes, have been used by the Navy 
Department for about a year, with very satisfactory 
results. 

The report also contains a brief historical review of 
the important papers which have been published on the 
subject of performance reduction, and traces the develop- 
ment of the standard atmosphere. 


N.A.C.A. Technical Report No. 306. Full-Scale 
Wind-Tunnel Tests of a series of Metal Propellers on 
a VE-7 Airplane, by Fred E. Wrick. 

An adjustable blade metal propeller was tested at 
five different angle settings, forming a series varying in 
pitch. The propeller was mounted on a VE-7 airplane 
in the 20 ft. Propeller Research Tunnel of the National 
Advisory Committee for Aeronautics. The efficiencies 
were found to be from 4 to 7 per cent, higher than those 
of standard wood propellers operating under the same 
conditions. The results are given in convenient form 
for use in selecting propellers for aircraft. 


N.A.C.A. Technical Report No. 298. Effect of Va- 
riation of Chord and Span of Ailerons on Rolling and 
Yawing Moments in Level Flight, by R. H. Heald and 
D. H. Strother. 

This report presents the results of an investigation of 
the rolling and yawing moments due to ailerons of va- 
rious chords and spans on two airfoils having the Clark 
Y and U.S.A. 27 wing sections. Some attention is de- 
voted to a study of the effect of scale on rolling and 
yawing moments and to the effect of slightly rounding 
the wing tips. 

The results apply to level flight with the wing chord 
set at an angle of attack of +4 deg. and to conditions of 
zero pitch, zero yaw, and zero roll of the airplane. It 
is planned later to extend the investigation to other at- 
titudes for monoplane and biplane combinations. 

The work was conducted in the 10-ft. wind tunnel of 
the Bureau of Standards on models of 60 in. span and 10 


Department of Commerce, Bureau of Standards, 
Circular No. 260, Soundproofing of Airplane cabins, by 
V. L. Clirislcr and W. F. Snyder. 

The article contains a report of the work done in 
determining the structure which will give the maximum 
amount of sound insulation in an airplane cabin for a 
minimum weight. 

Various small structures were tested at frequencies 
varying from 150 to 1,120 cycles per second to determine 
the best structure available within the allowable limit 

A test flight was made in a treated cabin to determine 
how satisfactory the structure was under operating 
conditions. It was found that the noise in the cabin was 
approximately the same as that in the interior of a rail- 
way coach in motion. 


N.A.C.A. Technical Report No. 302. Full Scale 
Tests on a Thin Metal Propeller at Various Tip Speeds, 
by Fred E. Wrick. 

This report describes an investigation made in order 
to determine the effect of tip speed on the characteristics 
of a thin-bladed metal propeller. The propeller was 
mounted on a VE-7 airplane with a 180 hp. E-2 engine, 
and tested in the 20 ft. propeller research tunnel of the 
National Advisory Committee for Aeronautics. It was 
found that the effect of tip speed on the propulsive effi- 
ciency was negligible within the range of the tests, 
which was from 600 to 1,000 ft. per sec. (about 0.5 to 0.9 
the velocity of sound in air). 
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Relative Lift Distribution 
In Any Biplane 

By L. V. Kerber* 


A KNOWLEDGE of the distribution between the 
upper and lower wings of the total lift of a 
l biplane is necessary in the solution of two airplane 
design problems, one of an aerostructural and the other 
of an aerodynamic nature. In the structural analysis 
of a biplane cellule, the relative loading on the wings has 
a marked influence on the stresses in the spars. In the 
computation of the performance of a biplane, the induced 
drag of the cellule is a main factor. Prandtl 1 has shown 
how it depends on the lift distribution, and gave 
particular solutions for minimum induced drag on the 
assumption that lift distribution is proportional to area 
distribution. A recent report 2 gave a general solution 
of Prandtl’s equation for any lift distribution. 

Numerous wind-tunnel tests nf lift distribution have 
been made on models of equal-span, equal-chord biplanes 
with various combinations of gap/chord and stagger. 
With this empirical data as a basis, theoretical considera- 
tions permit a solution for biplanes with unequal spans 
and unequal chords, and with or without decalage. In 
the present report, charts are derived which yield quick 
solutions of the general cases. Three regimes of the 
polar are treated, that is, 25, 50, and 90 per cent of c„<t» 
maximum, important for the low incidence stress analysis 
case, for the determination of a representative value of 
the induced drag parabola coefficient, and for the high 
incidence stress analysis case, respectively. The relative 
loading on the upper and lower wings, e, is first given 
in graphical form for various values of s, the ratio of 
chords, and for r. the ratio of spans, equal to unity. 
Then a formula is derived which allows the introduction 
of r, less than unity. Finally, a graphical solution gives 
a correction to c for the effect of decalage. The 
variables are the ratio of the gap to the chord of the 
upper wing, r, s, stagger, decalage, and o, the proportion 
of the total lift contributed by the upper wing. The 
effect of variations in gap/span is considered as prac- 
tically negligible, and the omission of this variable 
greatly simplifies the whole problem. 

The Basic Data 

In the past eight years, quite a number of isolated 
and limited tests have been made of the lift distribution 
in equal-span, equal-chord biplanes. 3 Lately, the 
N.A.C.A. published the results of a more systematic and 
comprehensive series of tests on an R.A.F. 15 biplane 
in which stagger and gap/chord were varied in rather 
wide limits. These data are plotted in Fig. 1, together 
with some of the earlier data, in the basic form of c a i l 



in function of the ratio G/ci of the gap to the chord of 
the upper wing, and of the stagger. At any value 
of c a of the biplane c a l is equal to the lift coefficient of 
the upper divided by the lift coefficient of the biplane. 

The main difficulty was to fair the test data, which 
show a wide dispersion. The N.A.C.A. data were given 
more weight than the older sporadic tests on smaller 
models at lower test velocities. Two theoretical consid- 
erations simplify the fairing. First, at larger values 
of G/cx, the Coi 1 values must approach unity, and this 
for all values of stagger. Second, when the gap is zero, 
the two wings coincide and c 0 i‘ is again unity. That 
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this is true can also be deduced when the gap is taken 
smaller and smaller until the lower wing passes through 
the upper, when the gap may be considered negative. 
The upper wing now becomes the lower, and we must 
plot values of Co; 1 — 2 — «•«* (as in Fig- 1) on the 
left-hand side of C,/c\ = zero. The only possible 
continuous function is the one which passes through 
Cai 1 = zero at G/ci = zero. 

With these considerations in mind and by careful cross- 
plotting of the data for values of G/ci = constant, 
the curves of Fig. 1 were drawn as probably most 
representative of the actual conditions in an R.A.F. 15 
biplanes. Figs. 2 and 3 incorporate similar data at other 
values of Ca/ca nu . 

Values of c„ l derived from the data on e in the Air 
Corps Handbook for Designers 4 have been plotted in 
Figs. 1 and 3 for comparison with the new data and 
indicate, first, that they are just as inaccurate at high 
as at low values of t„ and, second, that the old experi- 
mental data had been improperly faired. 

It is regretted that more extensive tests of the U.S.A. 
thick section No. 5 were not made, as the data observed 
at G/c = 0.9 not only do not check the R.A.F. 15 data, 
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but the great change in c 0 i’ from stagger +30 deg. to 
zero stagger in comparison with the change from zero 
stagger to stagger — 30 deg. appears highly improbable. 
Just why the relative loading at a certain c, : value should 
be expected to show any appreciable variation with the 
airfoil thickness or camber is not clear. 

The Relative Loading 

The relative loading is designated by e and is the ratio 
of the lift coefficient of the upper to the lift coefficient of 



the lower wing. It is used directly in the stress analysis 
of wings. The present data are based on older tests on 
equal-span, equal-chord biplanes, but have been indis- 
criminately used for unequal chords and spans and for 
both the high and low incidence conditions. In this 
report empirical-theoretical data are given for 25 per 
cent and 90 per cent Co max. for stress analysis purposes. 

The relative loading can also be used to determine 
L,/L, the lift of the upper wing divided by the total lift. 
This ratio has been designated a in A.C.I.C. $607. 
Strictly speaking, there is a different value of a all along 
the polar, so that the induced drag curve is the envelope 
of a family of parabolas. But induced drag is not an 
important factor at low c„ values, nor is it at high c„ 
values, which are outside the practical, economical flight 
range. However, at medium c a values, where climbing 
occurs, the induced drag is a main factor, so that this 
report gives data on e and, hence, on a, for c a equal to 
50 per cent Ca,„„ r . It is intended that the parabola 
through this point be substituted for the above-mentioned 


data. The lift of the biplane is the ir 
the two wings. 


= 2„ 


( 1 ) 


In a conventional biplane having equal chords and equal 
spans, A\ will be greater than A 2 owing to the portion 
of the wing cut by the fuselage. The problem is greatly 
simplified by neglecting this effect, which is considered 
negligible. 

By definition, 


* = = Ci7(2 - C. 1 ) 


2. Equal Spans, Unequal Chords (r 


A simple theoretical consideration permits an approxi- 
mate determination of this case. In Fig. 29 is repre- 


























<■ *• 







. 

JAlD-LyX 

ill-! mr 


envelope curve; that is, that a in A.C.I.C. $607 be com- 
puted from values in this report of e at 50 per cent Co 

1. Equal Spans, Equal Chords (r = 1, s — 1) 

In this simplest case, when the areas of the upper and 
lower wings are equal, c may be found from the basic 


sented such a biplane in which cj/ci — s — 0.5. The 
problem is to estimate the effect of the lower on the 
upper wing and of the upper on the lower wing. Since 
the lift is directly proportional to both area and emu- 
lation and since the circulation velocity varies inversely 
with the distance from the disturbing wing, the same 
disturbance velocities result at the upper wing from: 
the circulation around a fictitious lower ring with twice 
the chord (hence, twice the area of the real lower) 
and twice as far away from the upper as is the real 
lower. So, if we want to find Cai 1 for G/cj = 1.0' 
when r = 0.5, we must take Cm 1 from Fig. I 6 at G/ci 
= 2.0, since we now have to consider a biplane of equal' 
span and equal chord but with twice the gap. Similarly, 
the effect of the upper on the lower can be approxi- 
mated by placing a fictitious upper with half the chord 
of the real upper at half the real gap away from the 
lower. To find c a2 ‘ = 2 — Cot 1 , we take c„ l from 
Fig. I 6 , but at the original G/cj. In general, we take 
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Cai 1 from Fig. I 7 at real G/c\/s, and c 0 2* = 2 — Cai 1 
from Fig. I s at real G/c,. e may then be computed 
is Coi 1 / Ca" 1 . Results are plotted in Figs. 4 to 28 
inclusive. By following the same line of reasoning, 
the same results are obtained for the case of the lower 
wing having a larger chord than the upper wing, j > 1. 



a slight increase in both numerator and denominator, 
the value of the quotient e is not greatly changed, and 
the method of this section of the report gives a good 
approximation to actuality. 

3. Unequal Spans, Unequal Chords (r < 1, s S 1) 

For the solution of this case, it is assumed that the 
portion of the upper wing directly above the shorter 
lower wing is affected in the same manner as if bi were 
equal to bs (that is, as if r were 1) and that the over- 
hanging portion of the upper span is unaffected. Then, 
' for r < 1 becomes 



•r<l = , t (r=l) + -| = / ? (4) 

When the span of the lower wing is greater than the 


In Fig. 30. c is plotted for stagger = constant and 
for various values of * < 1 and of G/c\. 

It should be noted that a secondary effect has been 
neglected. The curvature of the streamlines at the upper 
wing due to the presence of the fictitious lower is 
less than that due to the true lower. As a consequence. 




span of the upper, r is greater than unity, and we have 

■<’>') =»(, = !) [l (4.) 

The effect of Decalage 


The relative loading 


the increase in lift of the upper in presence of the real 
lower is greater than in the presence of the fictitious 
lower. But the negative curvature of the streamlines 
at the lower due to the fictitious upper is greater than 
that due to the real upper, and the lift of the lower 
decreases more slowly in presence of the real upper than 
in the presence of the fictitious upper. Since we have 


when decalage is introduced into the cellule can be 
evaluated by writing the expressions for the numerator 
and denominator in terms of the decalage 8, a mean 


slope of the biplane lift 
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tion to the portion of the total lift which each carries. 
The angle of attack of the upper thus changes by an 
amount - ? ^ X 8, and the lift coefficient changes 

by Ca <'~7~ times that amount, cm'ca is equal to the lift 


coefficient, c„i of the upper when no decalage is present. 
But 

eA, _ _L l 
eAi + A s ~ “ ~ L ‘ 

Substituting and simplifying, 


1 -8 ^ — 


This can also be \\ 


t*mu. X per c 
l value of for biplane 


of 0.000175 has 


been assumed, and Equation (7) plotted in Fig. 28 for 
values of decalage of ±2 deg. in function of Ca mm. 
times per cent Ca ma *., and a. It was necessary in the 


;e the value of the relative load- 


e<iA\ -|- A 2 

A third approximation is entirely unnecessary. 
Symbols 

The following symbols are used in this paper: 
A = A, + A s 
A, = Effective are 
of upper w 
As = Effective are 
of lower w 


a = Portion of total lift c 
per wing 


tributed by up- 


•lbs./sq.ft./ni.p.h. 


b, = Span of upper wing 
bs = Span of lower wing 
c i 11 = Chord of upper wing — (Mean : 
dynamic) 

fa 10 = Chord of lower wing — (Mean i 
dynamic) 

c a = Lift coefficient of the 
biplane 

Ca\ = Lift coefficient 

of the upper wing ir 
the biplane 

cas = Lift coefficient 

of the lower wing ir 
the biplane 

C , 1 = Ca,/ C a 
C«s' = Cas/ca 

e,i = e decalage 
G" = Gap (Aerodynamic) 

L = Lift of the biplane 
/-i = Lift of the upper wing in the biplane 
r = Span ratio, bs/bi 
s = Chord ratio, e»/fj 

Stagger ,s = Angle measured between a line connect- 
ing the third points of the mean aero- 
dynamic chords of the upper and 
lower wings, and a line perpendicular 
to the mean aerodynamic chord of the 
upper wing 

8 = Angle of decalage. 

Determination of “e” 

The value of “e,” the relative efficiency of the upper 
wing with respect to the lower wing, for the four pos- 
sible combinations of chords, spans and decalage, is 
obtained in the manner indicated for each case. 

Case I — Equal spans, equal chords, no decalage. 

r = 1 

j = 1 

e is taken directly from Figs. 5, 13. or 
21, as the case may be. 

Case II — Equal spans, unequal chords, no decalage. 

;>i 
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Case III — Unequal spans, unequal chords, no decalage. 


1. Determine c for r = 1 from Figs. 4 to 27, as the 

case may be. 

2. Determine Cm 1 from Figs. 1, 2, or 3, as required. 

3. Determine e for r ^ 1 from the following rela- 


«(r<l)=r.«(r=l)H 
®( r > 1) = r •« (r = 1) [ 


2. Calculate a for no decalage from a = 

3. Determine — from Fig. 28. 


6. Determine —from Fig. 28. 

7. Calculate d from Equation 6 (second approxi- 

mation). 

(For use in charts of A.C.I.C. 607, the 
second approximation for a must be used.) 



Examples 

The lift distribution in representative biplane cellules 
is solved in the following according to the formulas and 
charts of this paper. 


Case I — Equal spans, equal 
Span— Upper wing 
Span — Lower wing 
Chord — Upper wing 
Chord — Lower wing 

Stagger 
r = 62/61 
j = c 2 /ci 

G/c x = 60/60 


chords, no decalage. 
= 40 ft. (6,) 

= 40 ft. (62) 


(®.) 
n. (c a ) 
(G) 


= 60 
= 60 
= 60 
= +15 deg. 
= 1 
= 1 
= 1 


From Fig. 5, 
From Fig. 13, 
From Fig. 21, 


c = 1.193 (Low incidence). 
e — 1.251 (High incidence). 
e = 1.210 (For determination of 
equivalent monoplane span). 


— Equal spans, unequal chords, nc 

decalage. 

Span — Upper wing 

= 40 ft. 

(&.) 

Span — Lower wing 

= 40 ft. 

(&*) 

(cx) 

Chord — Upper wing 

= 60 in. 

Chord — Lower wing 

+ 30 in. 

(.ca) 

Gap 

= 60 in. 

(G) 

Stagger 

= +15 

r = 62/6, 

= 1 


r = cs/cx = 30/60 

= 0.5 


c, = 60/60 

= 1 



From Fig. 10, 
From Fig. 18, 
From Fig. 26, 


e — 1.121 (For low incidence). 
e = 1.150 (For high incidence). 
e = 1.132 (For determination of 
equivalent monoplane span) . 
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Case III— Unequal spans, unequal chords, no decalage. 
Span— Upper wing = 40 ft. (&i) 

Span— Lower wing = 20 ft. (6 2 ) 

Chord— Upper wing = 60 in. (c,) 

Chord — Lower wing = 30 in. (<-„) 

Gap = 60 in. (G) 

Stagger = +15 deg. 

r = 62/61 = 20/40 = 0.5 

s = ct/cx = 30/60 = 0.5 

G/cx = 60/60 = 1 

~ " '( r = 1) = 


From Fig. 10, 
From Fig. 


= 1.121 

(For low incidence). 
1 = 1.090 

(For equal chords 
and equal spans). 


*(r<l)w(r=l) + 


1 - 
2 — o, 1 
/ 1_05 \ 


= .560 + 0.549 

e (r < 1) = 1.109 for the low incidence condition. 
The value of e tor the high incidence condition and 
tor the determination of the equivalent monoplane span 



may be determined in the same manner by the use of 
the proper charts. 

Case IV — Case I, II, or III with decalage. 

Area upper wing = 200 sq.ft. (A 1 ) 

Area lower wing = 45 sq.ft. (+») (includes 50 
per cent fuselage and 25 
per cent nacelles) 

Span upper wing = 40 ft. (6 l ) 

Span lower wing = 20 ft. (6») 

Chord upper wing = 60 in. (c,) 

Chord lower wing = 30 in. (c 2 ) 


Gap = 60 in. (G) 

Stagger = +15 deg. 

Decalage = +1.5 deg. 

The above characteristics are identical with Case III, 
decalage excepted. 

* = 1.109 (no decalage) (from Case III, low 
incidence) 

eAx 

eAx + As 

_ 1.109 X 200 _ 221,8 221.8 

(1.109 X 200) + 45 — 221S + 45 — 266.8 
a = 0.832 


1.46 (from Fig. 28 at c a = 0.0008 = 25 per 


1.109 X 1-46 = 1.620 (first approximation) 


1.62 X 200 + 45 
r = S = 0S7S 


— — 1.48 (from Fig. 28 at c„ = 0.0008, 25 per 


ee = 1.48 X 1.109 = 1.642 (second approxima- 
tion). 

The value of e« for the high incidence condition and 
for the determination of the equivalent monoplane span 
may be determined in a like manner, using the proper 
value of e, and the c a in Fig. 28. 


Summary 


With experimental data on special biplane cellules as 
basis, the empirical-theoretical method of this paper per- 
mits the general solution for the lift distribution in any 
biplane. The determination of the relative loading e for 
stress analysis work is rationalized, and the effect of 
actual lift distribution on induced drag can be found 
from the data of this paper in conjunction with the 
charts of a previous report, A.C.I.C. 607, on “The 
Induced Drag of Any Biplane.” The introduction of 
the variable gap/span into this problem is held to be 
unnecessary and undesirable. Sweepback, dihedral, and 
taper may be eliminated from the problem by dealing 
with mean aerodynamic chords of the two wings and 
with a mean value of the gap. It is believed that the 
data of this paper, although based solely on R.A.F. 15 
biplane tests, may be considered valid for biplanes with 
airfoils of other thicknesses and cambers, at least until 
further systematic tests have been made which show 
differences due to airfoil section greater than the prob- 
able error of any one measurement. 
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If you don’t know "Mr. Pioneer” and what his men can 
do for you, get acquainted with him. He is a member of 
the Pioneer Instrument Company Service Department. 

Pioneer Service is world wide, and unlimited in scope. 
For example: On the night that Lindbergh landed at Paris, 
an industrious souvenir hunter carried away a part of 
the Earth Inductor Compass. Pioneer service men had 
repaired the damage the next day. More recently, a mid- 
western airplane manufacturer reported trouble with the 
Air Speed Indicator. A Pioneer Service Man soon overcame 
the difficulty by correcting a detail in the installation. 

Instrument Counsel for 
Manufacturer, Pilot and Owner 


PIONEER LINE 


Fuel Level Gauge 


Pioneer engineers are e 
strument board, locate 
with you on the proper 
Owner, pilot or airplai 


know "Mr. Pioneer.” Get in touch with hin 
service or information. 


:r ready to help design an in- 
pitot tube correcdy, or counsel 
istruments for your airplane, 
e manufacturer .... you should 


for ir 


Power Fuel Pump 
Refueling Pump 

Speed and Drift Meter 
Tachometer 
Tachometer Shaft 

Turn Indicator 


PIONEER INSTRUMENT COMPANY 

754 LEXINGTON AVE.BR00KLYN NEW YORK 
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Millions of miles of flying with the “Wasp” engine in commercial. 
Naval and Military operation, under all possible conditions, 
ranging from the frigid temperatures of Northern Canada to 
the other extreme of torrid tropical conditions, has created an 
invaluable fund of experience. 

With this background and without radical departure from 
previous practice, our Engineering Department has developed 
and thoroughly tested the Series C “Wasp.” This model has 
even better performance characteristics, greater dependability, 
and longer life than its predecessors. 



We thoroughly believe that the Series C “Wasp” is the nearest 
approach to mechanical perfection yet obtained in any aero- 
nautical engine. We invite you to inspect it at the Detroit Show. 

THE 

PRATT $ WHITN EY AIRCRAFT CO. 



HARTFORD CONNECTICUT 

Manufactured in Canada by the Pratt & Whitney Aircraft 
Co., Ltd., Longueuil, Quebec; in Continental Europe by 
the Bavarian Motor Works, Munich. 


Wasp & Hornet 



